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ABSTRACT 
 
Research e-visibility in theory enables a researcher to establish and maintain a digital 
research portfolio utilising various research e-profiles on a number of research online 
communities and platforms. E-visibility embodies the online presence of the researcher and 
their research, researcher’s discoverability via research e-profiles and the accessibility of 
research output on online research communities.  
 
The rationale for this study has its foundation in the premise that enhancing the e-visibility 
of a researcher will increase the research and societal impact of the researcher. The 
development of an e-visibility strategy for the School of Environmental Sciences (SES) at 
the University of South Africa (Unisa) would be instrumental in enhancing the e-visibility of 
the researchers. This study aims at establishing guidelines for the development of an  
e-visibility strategy for SES researchers at Unisa as part of research support via the Library 
services. 
 
Altmetric and bibliometric data of the SES researchers, were collected during the 2-year 
period (December 2014 and December 2017) and e-visibility surveys were conducted at the 
beginning of the study (December 2014) and at the end of the study (April 2017) as part of 
a longitudinal e-visibility study. The data was analysed using statistical methods to ascertain: 
1) the SES researchers e-visibility status, 2) the SES researchers’ perceptions about  
e-visibility, 3) the altmetric-bibliometric correlations (relationships) from the altmetrics 
sourced from the academic social networking tools and the bibliometrics derived from the 
citation resources, and 4) identifying e-visibility practices and actions increasing research 
and societal impact.  
 
The results reflected a total increase in online presence, discoverability, and accessibility 
therefore indicating an overall increase in the actual and perceived e-visibility of the SES 
researchers. The survey conducted at the end of the study, found that 73% of the SES 
researchers indicating that their e-visibility increased with online presence being enhanced, 
69% were more discoverable and 76% of their research output was more accessible after 
applying what they learnt during the e-visibility awareness and training.  
 
In addition, the study determined the altmetric-bibliometric correlations (Spearman) for the 
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altmetrics and the bibliometrics from Web of Science, Scopus and Google Scholar, 
indicating strong positive correlations for ResearchGate, medium correlations for 
Academia.edu, positive correlations for Mendeley and the Unisa institutional repository. The 
deduction can be made that the altmetrics from ResearchGate, Academia.edu, Mendeley 
and the Unisa Institutional Repository have a positive relationship and suggests a positive 
influence on the bibliometrics of Web of Science, Scopus and Google Scholar. This 
represents a significant contribution with empirical evidence of altmetric-bibliometric 
correlations (relationships) for researchers in the environmental Sciences in a South African 
context. 
 
The investigation into the performance of the SES researchers regarding altmetric-
bibliometric distributions, trends and performance, showed increases in citation averages 
and h-indexes. These results were employed to identify e-visibility practices and actions 
which contributed to the enhancement of the e-visibility of the top performing SES 
researchers. The contribution of the study lies in emphasising the link between increased  
e-visibility contributing to increase research and societal impact. Based on the premise that 
increased e-visibility has an influence on citation performances and contributes to increasing 
research and societal impact, the results were employed to suggest guidelines for the 
development of an e-visibility strategy for academic librarians to aid academic librarians to 
adapting and embracing the changing roles of the academic librarians in developing an  
e-visibility strategy to enhancing e-visibility, incorporating inclusive research metrics as part 
of research support for researchers for research performance and research evaluation 
exercises at academic institutions. 
 
This study encourages researchers to have a comprehensive online presence to increase 
the researcher discoverability by utilising research e-profiles on research communities, and 
linking and uploading their research output to these e-profiles. Academic librarians are 
encouraged to embrace and adapt to the emerging niche roles on research teams at 
academic institutions. In addition, academic librarians are encouraged to take the initiative 
to gain knowledge and understand research metrics as part of research support to 
researchers, and initiate action plans and finding strategic partners in developing and 
implementing of an e-visibility strategy for researchers at the institution as part of research 
support to enhance e-visibility.  
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Haustein & Siebenlist, 2011:446; Piwowar & Priem, 2013:10).   
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2013:292; Li, Thelwall & Giustini, 2012:461; Luther, 2012:1; Priem, Groth & Taraborelli, 
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where a user saves or tags i.e. bookmarks, a URL or link via a website with the intent to 
save for later access or sharing with another user. 
 
Citation and reference management tools 
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media functionality allows 2-way interaction engagement, collaboration and  communication 
between for members of the online tool such as bookmarking, saving, sharing and following 
(Li, Thelwall & Giustini, 2012:463; Mohammadi & Thelwall, 2014:1628; Zaugg, West, 
Tateishi & Randall, 2011:32). 
 
Cybermetrics 
Cybermetrics can be defined as the measurement of the activity of computer mediated 
communication via the Internet using quantitative methods (Björneborn & Ingwersen, 
2004:1217). 
 
Emerging researcher 
For the purpose of this study, an emerging researcher can be defined as a researcher not 
in possession of a doctorate (or equivalent) and has not demonstrated their ability in 
research performance and productivity (National Research Foundation, 2014:1).  
 
Established researcher 
For the purpose of this study, an established researcher can be defined as a researcher 
possessing a doctorate (or equivalent), possessing a recognition from peers in discipline, 
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Research Foundation, 2014:1). 
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An institutional repository can be defined as online research community of digital collections 
developed and maintained by a research institution aimed at enabling scholarly progress, 
enhancing institutional visibility, archiving and dissemination of multidisciplinary institutional 
digital research output and / or related institutional material created by the institution (Jantz 
& Wilson, 2008:187; Swan & Carr, 2008:32; Xia, 2008:498). 
 
Review tools 
Review tools can be defined as resources developed to establish continued review post 
publication for the purpose of establishing quality and value after the publication of the 
research output. This process therefore accommodates the post publication evaluation 
whereas the traditional peer review establish value and quality before publications and 
whether manuscript should be published in a specific journal as part of the editorial process 
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(Li & Thelwall, 2012:541). 
 
Scientometrics 
Scientometrics can be defined as the measurement and analysis of the impact of research 
on scientific policy with specific focus on the research practices and management of the 
institution, its researchers, the socio-organizational structures and the governmental policies 
(Bornmann, 2014b:935; Brookes, 1990:42; Hood & Wilson, 2001:293; Schroeder, Power & 
Meyer, 2011:1). 
 
Snowball Metrics 
Snowball metrics can be defined as a set of pre-determined consistent negotiated metrics 
which have been defined and adopted by the researchers at a research institution, using a 
bottom-up approach, to be used during research evaluation exercises at a research 
institution. The snowball metrics are utilised to determine the research performance and 
efficiency by the research management of the institution therefore enabling evidence-based 
strategic decision-making by research management for global benchmarking of research 
and research institutions (Erdt, Nagarajan, Sin & Theng, 2016:1121; Green, 2013:12; 
Snowball metrics, 2014:1; Snowball metrics, 2018:1).    
 
Social networking tools 
Social networking tools can be defined as web-based online communities facilitating the 
online 2-way interactions of individuals allowing for communication, collaboration and 
engagement, by establishing opportunity to construct a profile of self on the online 
community, connect with members of the online community and share information with 
members (Cheek & Øby, 2018:3; Dermentzi, Papagiannidis, Toro & Yannopoulou, 2016: 
321; Gerard, 2012:868; Greifeneder, Pontis, Blanford, Attalla, Neal & Schlebbe, 2017:120). 
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A subject repository can be defined as an online research community of digital collections  
developed and maintained by an institution or entity aimed at enabling scholarly progress of 
a specific discipline of subject field, voluntary acquisition, archiving and dissemination of 
subject or discipline specific research material of either published and unpublished research 
output (Björk, 2014:698; Xia, 2008:498). 
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Webometrics 
Webometrics can be defined as the measurement of the usage activity of scholarly 
information publically available on the Web using quantitative methods (Aguillo, Ortega, 
Fernandez & Utrilla, 2010:478; Björneborn & Ingwersen, 2004:1217; Moscovkin, 2010:49; 
Thelwall, 2012:18).
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CHAPTER 1 
INTRODUCTION TO THE STUDY 
 
1.1  Background to the research problem 
Advances in technology allow for scientific peer-reviewed publications and scholarly 
information to become readily available to researchers online via the Web.  The 
proliferation of peer-reviewed scholarly information on the Web and the introduction of 
social content platforms have allowed for a change in the research process (Taraborelli, 
2008:1). Eckman (2013:1) describes the research acceleration as a phenomenon that 
has changed the character of global research and emphasises that all stakeholders within 
the global research environment have been impacted with new activities emerging, 
including research collaboration, competitive evaluation of resources and open 
publishing. During the research cycle, social content platforms encourage researchers to 
discover scholarly peer-reviewed information using online research communities and 
networks.  
 
The creation of online research communities allows for collaboration with researchers of 
similar interests (Alhoori & Furuta, 2011:176; Kraker, Körner, Jack & Granitzer, 
2012:1017; Lin & Tsai, 2011:1249; Redden, 2010:219). Peer review can take place within 
the community on academic social networking tools by researchers (Darling, Shiffman, 
Côté & Drew, 2013:3; Kortelainen & Katvala, 2012:661; Li, Thelwall & Giustini, 2012:461). 
The scholarly information is shared among researchers with similar interests. This 
process adds to the body of knowledge at a faster pace than the traditional research 
process (Luther, 2012:1; Mangan, 2012:1). The academic social networking tools are only 
effective for researchers that understand their value and indeed utilise them effectively 
(Gunn, 2013:33), which translates to online Web activity by the researchers. Academic 
social networking tools embrace and accommodate the need of researchers to utilise 
social networking technologies with a research focus (Arda, 2012:67; Mangan, 2012:1). 
 
Traditionally, the research process involved conducting scientific research (experimental 
results, findings, etc.), writing articles for journal publishing and generating citations in 
peer-reviewed scholarly articles. The total number of citations of an article measures the 
influence and importance of the article and thus indicates the research impact (Brody, 
Harnad & Carr, 2006:1060). Ravallion and Wagstaff (2011:321) equate the impact of the 
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researcher with scholarly influence. However, citation analysis only measures citations of 
published items, not items viewed, downloaded and discussed online. Social networking 
has created a new dimension to measuring scholarly research activity, i.e. usage 
statistics, downloading statistics, sharing research (Aguillo, Ortega, Fernandez & Utrilla, 
2010:484; Bollen & Van de Sompel, 2008:136; Bollen, Van de Sompel, Smith & Luce, 
2005:1420; Galligan & Dyas-Correia, 2013:56; Gunn, 2013:33; Haustein & Siebenlist, 
2011:446; Kim & Abbas, 2010:211; Roemer & Borchardt, 2012:596). Altmetrics measure 
the attention given to published research output on social content platforms and therefore 
measure the societal impact of the researcher. Bar-Ilan, Haustein, Peters, Priem, Shema 
and Terliesner (2012:2) suggest that altmetrics consider scholarly research in its entirety 
and attempt to complement rather than replace bibliometrics. This is evident in the various 
studies conducted to illustrate the correlations (relationships) between altmetrics and 
bibliometrics (citation rates) and that suggest that web statistics can be used as predictors 
of citation impact (Brody et al., 2006:1060; O’Leary, 2008a:61; O’Leary, 2008b:972).  
 
Various studies have found that there is a correlation between the citation counts and the 
various types of altmetrics – see section 2.5.5 for more detail (Bar-Ilan,  2014:221; Bar-
Ilan et al., 2012:12; Eysenbach, 2011:123; Hassan & Gillani, 2016:13; Li et al., 2012:469; 
Lin & Fenner, 2013:28; Martín-Martín, Orduña-Malea, Ayllon & López-Cózar, 2016:30; 
Naude & Van Biljon, 2017:164; Ortega, 2015b:43; Schlögl, Gorraiz, Gumpenberger, Jack 
& Kraker, 2013:633; Thelwall, Haustein, Larivière & Sugimoto, 2013:6). This would not 
only give the traditional citation measurement but also measures the invisible impacts of 
scholarly publication (Mohammadi & Thelwall, 2013:1628). The premise is that altmetrics 
(attention data) or alternative metrics would, additional to citation metrics, enhance the 
measurement of scholarly impact as a whole. 
 
The new social networking technologies have brought about a changing role for academic 
librarians and a realisation of the value added by these tools to the research process 
(Lapinski, Piwowar & Priem, 2013:293). It has necessitated embracing these new 
technologies represented by social networking and the Open Access movement (Alvarez-
de-Toledo, 2013:1; Pickard, 2012:1; Horwitz Gray, Van Schalkwyk & Bruns, 2007:32). 
The academic social networking tools have become instrumental in gathering attention 
data, i.e. alternative metrics, to derive predictive citation trends and behaviour (Taylor, 
2013:11). Academic librarians are now rising to the challenge to make researchers aware 
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of the importance of these social networking tools and comprehensive research metrics. 
Academic librarians need to encourage and empower researchers to have an identifiable 
online research presence for increased discoverability as researchers (Galligan & Dyas-
Correia, 2013:58). The key to having research output discoverable is to have all the 
research output of the researcher in electronic format and link it to an electronic profile 
on the Web, making the research output more discoverable on the Web. An e-presence 
by the researcher results in improved discoverability for potential citations (Mudrak, 
2018:1; Niesche, 2013:1; Rotenberg & Kushmerick, 2011:503). A key objective of many 
researchers is to have increased citations, which leads to increased funding 
opportunities, networking and collaboration among similar researchers. 
 
Academic librarians play an important role in research support. They need to embrace 
their emerging roles and develop an e-visibility strategy to empower researchers to 
increase their e-visibility. Researchers need to be more visible on the Web  
(e-visible) in order to not be "invisible”. Various studies have explored the creation of a 
research online presence (Alsagoff, 2012:1; Cann, Dimitriou & Hooley, 2011:15; Chang, 
2012a:1; Chang, 2013b:1; University of Simon Fraser, 2013:1; University of Manchester, 
2013:1). This current study focuses on guidelines for creating an e-visibility strategy for 
researchers to increase their research online presence and thus their research impact by 
increasing their citation count and their social impact for enhancing e-visibility. 
 
1.2  Rationale for the study 
E-visibility as a concept consists of three themes: 1) research online presence, 2) 
researcher discoverability, and 3) research output accessibility. The online presence of 
researchers from the School of Environmental Sciences (SES) at the University of South 
Africa (Unisa) was established by investigating their research output on the various 
identified websites, social networking tools, databases and citation resources. The search 
results indicate the online presence of each research output of each participating 
researcher participating in the study. The research results identify on which websites, 
social networking tools, databases and citation resources the participating researcher 
was located, thus indicating their online presence.  
 
The findings of this study will be beneficial to all researchers aiming at increasing their 
citation counts and enhancing their research impact, societal impact and performance as 
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part of a research evaluation exercise. The study focused on the Environmental Sciences 
researchers in academia as Environmental Sciences researchers were used as the 
sample population. This study investigated the e-visibility trends on citation resources and 
social networking tools with a research focus to establish the e-visibility status of the SES 
researchers at Unisa, i.e. their online presence, researcher discoverability and research 
output accessibility.  
 
This study also identified the altmetric-bibliometric correlations for the SES researchers 
at Unisa. The altmetric indicators from academic social networking tools with the 
strongest altmetric-bibliometric correlations will help to guide Environmental Sciences 
researchers in which academic social networking tools would best influence or increase 
their citation counts. This will enable these researchers to decide which academic social 
networking tool would be most beneficial to establish an online presence by creating and 
maintaining a research e-profile on the specific academic social networking tool. 
 
It is generally accepted that research performance is measured by citation counts and 
related bibliometrics. The more discoverable a researcher becomes, the more their 
research can be accessed, downloaded and cited. A higher citation rate means higher 
research performance, which in turn means increased research impact on the subject 
discipline. Traditionally performance metrics only included bibliometrics, which only 
represent published research impact. The new trend includes altmetrics, derived from the 
attention data of the research, and can be used to determine the societal impact that the 
research is receiving from academic social networking tools. This is a more inclusive 
approach to research performance in addition to research impact. The main objective of 
e-visibility is to increase the research impact of a researcher. 
 
At the commencement of this research project in 2014, there was very little research 
available on the altmetric-bibliometric correlations between academic social networking 
tools and the citation resources of Environmental Sciences researchers in South Africa. 
The results of this research reflect on the correlations and the positive influence of the 
altmetrics (in particular Academia.edu as an academic social networking tool) on the 
citation counts and ultimately the enhancement of e-visibility of the SES researchers at 
Unisa.  
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1.3  Research question and sub-questions 
The problem statement for this study was as follows: 
Investigating the impact of e-visibility on the research metrics of the Environmental 
Sciences researchers and library research support at the University of South Africa by 
determining the researchers’ e-visibility status, identifying the perceptions of the 
researchers towards e-visibility and determining the altmetric-bibliometric correlations. 
 
In order to achieve the objectives of this study, the following research question was 
formulated: 
How does e-visibility impact on the research metrics of the Environmental 
Sciences researchers and library research support at the University of South 
Africa? 
 
To address the research question successfully, the following sub-questions were 
formulated: 
 What is the e-visibility status of the SES researchers at the University of South 
Africa? 
 What are the perceptions of the SES researchers towards e-visibility and its 
associated concepts? 
 What are the altmetric-bibliometric correlations of the participating SES 
researchers at the University of South Africa? 
 How can e-visibility be used by academic librarians as part of research support? 
 
1.4 Research approach and research methodology 
The current research project aligns with Pasteur’s (upper right) quadrant focused on use-
inspired research with the need to address the research problem based on the e-visibility 
status and the correlation of altmetric indicators with bibliometric indicators of the SES 
researchers (Stokes, 1997). This serves as motivation to use the results of the research 
as part of an e-visibility strategy to enhance the research impact and performance of 
researchers by endeavouring to increase their citation counts and thus enhancing their 
e-visibility. 
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1.4.1 Aim and objectives 
The primary objective of this study was to make recommendations for developing an  
e-visibility strategy by investigating the e-visibility themes of 1) research online presence, 
2) researcher discoverability, and 3) research output accessibility, to determine the  
e-visibility status, perception and attitudes of the SES researchers at Unisa. Investigating 
the e-visibility themes helped to establish the correlation of the altmetric indicators with 
the bibliometric indicators of the very same researchers during the period December 2014 
to December 2016. 
 
In order to achieve the objectives and the aims of this study, a comprehensive literature 
review was conducted to establish trends in research metrics, including altmetrics and 
bibliometrics, and to locate existing research on altmetric-bibliometric correlations 
(correlation ranking coefficients), define e-visibility within a research context and make 
recommendations for an e-visibility strategy.  
 
 
1.4.2 Research plan 
On closer investigation, it was discovered that it would be necessary to employ varied 
methods of collecting data to answer the identified research sub-questions sufficiently.  
To answer the sub-question pertaining to the e-visibility status of the SES researchers, it 
was decided to develop surveys as measuring instruments to gauge the e-visibility status 
(perceived) at the beginning of the study in December 2014 and at the end of the study 
in December 2016. To gauge the actual e-visibility status, it was decided to collect 
altmetric and bibliometric data pertaining to the e-visibility themes, namely online 
presence, discoverability and accessibility, during the period December 2014 to 
December 2016.  
 
To answer the sub-question pertaining to the perceptions of e-visibility, it was decided to 
add questions to the second survey to determine the researchers’ attitudes and 
perceptions of e-visibility after being exposed to the e-visibility concept.  
 
To address the sub-question regarding the altmetric-bibliometric correlations, the existing 
set of bibliometric (citation counts) and altmetric data was statistically analysed. 
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To respond to the sub-question regarding the noticeable impact (citation averages) on 
the citations of the SES researchers on the citation resources: Web of Science (WOS), 
Scopus and Google Scholar (GS), the e-visibility altmetric-bibliometric trends were 
observed to identify the e-visibility practices and actions of the top-performing SES 
researchers.   
 
The research onion model by Saunders, Lewis and Thornhill (2015:124) aided in the 
selection of a research methodology suitable to the research process/study. The outer 
layer represents the philosophical viewpoint and regarding the axiological stance of this 
study, the researcher attempts to understand the research conducted in a way to maintain 
an objective viewpoint by making use of quantitative and qualitative research methods. 
The philosophical view underpinning this study is based on a pragmatist approach where 
the research questions are formulated based on theory and tested using statistical 
analysis. The researcher adopted both objective and subjective points of view in 
interpreting the research, laying the foundation for the use of mixed method research with 
both qualitative and quantitative methods for data analysis to answer the research 
questions. The research approach used in this study involved the deductive approach 
and the research style used in the study involved conducting surveys. The longitudinal 
study was conducted across a two-year period from December 2014 to December 2016 
for the altmetric-bibliometric data, and e-visibility Survey A conducted in December 2014 
and Survey B at the end of the study in April 2017. The current research project employed 
both quantitative and qualitative research and the methods for collection data needed to 
be adopted/selected accordingly; therefore, a combination of data collection methods was 
employed in the current study. Non-random convenience sampling was used as the 
sample population for the study included the 62 participating researchers of the possible 
72 researchers in the School of Environmental Sciences at the College of Agriculture and 
Environmental Sciences at Unisa. 
 
 
1.4.3 Data collection 
The data collection for this study entailed five phases over six-month intervals (Figure 
1.1):  
 Phase 1: Data collection to determine the actual e-visibility status and an online survey 
(Survey A) to determine the perceived e-visibility status in December 2014;  
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 Phase 2: Data collection (data set B) in July 2015;  
 Phase 3: Data collection (data set C) in December 2015;  
 Phase 4: Data collection (data set D) in July 2016;  
 Phase 5: Data collection (data set E) in December 2016 and an online survey (Survey 
B) to determine the perceived e-visibility status in April 2017.  
 
Figure 1.1: Summary of data collection for longitudinal e-visibility study (Source: 
Author’s own) 
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1.4.4 Overview and research plan of e-visibility study 
Figure 1.2 summarises the e-visibility longitudinal study research plan.   
 
 Figure 1.2: Overview of e-visibility research plan (Source: Author’s own) 
 
1.5 Literature review 
The literature review for this research project was comprehensive, spanning in excess of 
268 references sourced from various information types and formats that were used to 
establish the theoretical groundwork for the empirical research. The literature review is 
discussed in chapters 2 and 3.  
 
1.6 Delimitations of the study 
The delimitations of the study include the selection of the researchers from the School of 
Environmental Sciences at the University of South Africa as the sample population at the 
start of the study in 2014. The study therefore only represents a small group of 
researchers at Unisa. The findings of this study therefore cannot necessarily be 
generalised to other researchers from another universities within South Africa and 
internationally, or be generalised to another discipline. Furthermore, the group of SES 
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researchers participating were sourced out of a possible 76 SES researchers employed 
at Unisa at the start of the study. In addition, the selection of social networking tools and 
websites was made based on the examples used in literature and availability at the start 
of the study.  
 
1.7 Structure of the study  
Chapter 1: Introduction  
The first chapter is a summary of the study and gives context to the rationale for the 
completion of the study and the literature review conducted. The research question and 
sub-questions are introduced and the chapter outline of the study is included. The 
research plan and research methodology used to conduct the study are discussed in 
detail. 
 
Chapter 2: Research metrics 
This chapter provides a detailed description of research metrics within the research 
evaluation context with a focus on bibliometrics and altmetrics, and altmetric-bibliometric 
relationships as indicators used in this study. The emphasis is on altmetrics, the 
advantages and disadvantages of altmetrics, the types of social content platforms as 
sources of the altmetrics and the categories of altmetrics derived from social networking 
tools. Context is given within the research environment by exploring the incorporation of 
altmetrics using the academic research cycle model. Specific emphasis is given to social 
networking tools used in the study with associated social networking functionality and the 
sourced altmetrics. The altmetric aggregator Altmetrics.com is used to illustrate the 
interpretation of altmetrics and harvesting of societal impact attention data. 
 
Chapter 3: E-visibility of researchers 
In this chapter the concept of research e-visibility is defined and the e-visibility themes, 
i.e. research online presence, researcher discoverability and research output 
accessibility, are described, with the emphasis on research e-profiles as the vehicles for 
e-visibility via online research communities. The types and components of an online 
research e-profile are discussed and examples of each are listed. This chapter also 
includes a section on the emerging roles of academic librarians in creating awareness of 
inclusive research metrics in research performance and evaluation, with a focus on the 
utilisation of e-visibility as part of research support to researchers. This chapter lays the 
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foundation for guidelines for developing an e-visibility strategy for researchers as part of 
research support at academic institutions. 
 
Chapter 4: Research design and methodology 
The philosophical views underpinning the research design and approach of the two-year 
longitudinal e-visibility study are detailed with the aid of the six-layer research onion 
model. The pragmatic view uses a deduction approach to confirm the hypothesis, 
employing mixed methods and including surveys to answer the research question and 
sub-questions. The data collection involved gathering the altmetric and bibliometric data 
from the SES researchers as the sample population, over a two-year period from 
December 2014 to December 2016 using altmetric-bibliometric data instruments and 
online e-visibility surveys. The results are analysed statistically using SPSS to determine 
e-visibility, altmetric and bibliometric distribution and to calculate the Spearman rank 
correlations for altmetric-bibliometric correlations. 
 
Chapter 5: Empirical study – findings on altmetric-bibliometric relationships 
This chapter includes the results of the altmetric-bibliometric data instruments designed 
to establish the actual e-visibility status of the SES researchers using the e-visibility 
statistical distribution results of the e-visibility themes. The results of the altmetric and 
bibliometric statistical distribution are analysed and discussed to identify altmetric and 
bibliometric trends and performance of the SES researchers. The altmetric and 
bibliometric data is analysed using SPSS to calculate the Spearman rank coefficient of 
the altmetric indicators derived from social academic networking tools and the 
corresponding bibliometric indicators from the citation resources Web of Science, Scopus 
and Google Scholar. 
 
Chapter 6: Empirical study – findings on e-visibility surveys  
This chapter includes the results of the e-visibility Survey A conducted in December 2014, 
and Survey B conducted after the study in April 2017. The results help to establish the 
perceived e-visibility status of the SES researchers before and after the study. The 
surveys were instrumental in gauging the perceptions of the SES researchers regarding 
e-visibility as a concept after being exposed to e-visibility training as part of research 
support. 
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Chapter 7: Guidelines for developing an e-visibility strategy  
This chapter focuses on the proposed guidelines for developing an e-visibility strategy for 
the SES researchers at Unisa based on the “ideal” e-visibility mix of the top performing 
SES researchers. The “ideal” e-visibility mix is determined by identifying the e-visibility 
actions and practices of the top-performing SES researchers, using criteria in 
investigating the altmetric-bibliometric distributions, trends and performance of the 
researchers on the various Internet resources, social networking tools and online 
research communities. The e-visibility mix feeds into the recommendations for SES 
researchers to enhance their e-visibility by creating and maintaining a digital portfolio, and 
to assist academic librarians in proposing guidelines for developing an e-visibility strategy 
for enhancing e-visibility as part of research support.   
 
Chapter 8: Conclusions and recommendations  
Chapter 8 concludes by answering the research question. The study is able to determine 
the perceived and actual e-visibility status of the SES researchers at Unisa.      
 
1.8 Technical matters 
The references were managed electronically with the Mendeley citation manager. 
Mendeley offers approximately 7 000 citation output styles. For consistency, the 
University of Johannesburg (UJ) reference citation output style was used throughout this 
thesis. 
 
1.9 Findings, conclusions and recommendations 
The aim of this study was to make recommendations for developing an e-visibility strategy 
by incorporating the three e-visibility themes, namely online presence, discoverability and 
accessibility, to help increase the research impact of the SES researchers. The results 
indicate an overall increase and suggest an increase in the SES researchers’ e-visibility 
with the awareness and introduction of e-visibility as a concept that can be applied to help 
improve the research impact of researchers.  
 
It is evident from the increased citation averages, together with the elevated h-index of 
the SES researchers and the use of online presence, discoverability and accessibility as 
e-visibility practices, that there was a noted increase in the e-visibility of the SES 
researchers.  An increase in the online presence, discoverability and accessibility of the 
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researcher leads to an increase in e-visibility. It can therefore be argued that an increase 
in e-visibility will lead to an increase in citation counts of the SES researchers and 
invariably influence the h-index, i.e. performance indicator, of the individual researcher. 
Hence, the assumption that increased e-visibility has an impact on citation averages and 
ultimately research impact. Implementing an e-visibility strategy for researchers would 
increase their research impact and their societal impact and introduce a supplementary 
research indicator, altmetrics, to help gauge their complete research impact in a 
contemporary scholarship environment.  
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CHAPTER 2 
RESEARCH METRICS 
 
2.1 Introduction 
The aim of this chapter is to define the research metrics used during research evaluations 
(citation analysis) and research performance measurement (research impact) of 
researchers. The relationships between the research metrics: bibliometrics, informetrics, 
scientometrics, webometrics and cybermetrics, will be illustrated. The concept of 
altmetrics (attention data) is introduced as a new research metric to be used during 
research evaluations and research performance measurement of researchers. The 
relationship describing the correlations between altmetrics and bibliometrics is 
highlighted. In addition, social networking tools that generate altmetrics within a research 
environment will be scrutinised to highlight the types of social networking tools and their 
influence on the research processes of a researcher as well as the types of altmetrics 
generated by each social networking tool. The chapter concludes with the interpretation 
of altmetrics and possible applications in a research environment.  
 
2.2 Research metrics in research citation analysis and research impact 
According to Ravallion and Wagstaff (2011:321), scholarly and research endeavours by 
researchers and academics, and in particular published research, bring about vigorous 
scrutiny from peers within a subject discipline. Successful peer review ensures that the 
quality of research is maintained. This brings a new dimension to research: 1) the 
performance of the researcher as an individual, and 2) the performance of the research 
output of the researcher in the discipline.  
 
The impact of scholarly research has traditionally been measured using bibliometrics. 
The development of Web 2.0 technologies (e.g. social media) introduced new 
functionality to the Web, which in turn permeated academia and the research processes 
of the researchers. These technologies also created new opportunities to discover, 
create, communicate, disseminate and share research from conception to the formal 
research publication. This, however, has also meant that researchers and their research 
output receive more attention via these new tools. Online social networking platforms 
have ushered in a new dimension to measuring scholarly research activity, i.e. usage 
statistics, downloading statistics and sharing research (Kim & Abbas, 2010:211). The 
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introduction of altmetrics as an alternative to bibliometrics has made it possible to 
measure the usage of scholarly research on academic social networking tools. Since 
2010, altmetrics have enjoyed considerable attention and various studies have been done 
on: 1) research altmetrics, 2) the relationships between altmetrics and bibliometrics as 
performance indicators, 3) the interpretation of altmetrics as a research impact indicator, 
and 4) evaluating the social networking tools from which the attention data is derived 
(Bar-Ilan, 2014:217; Boon & Foon, 2014:4; Eysenbach, 2011:1; Hassan & Gillani, 2016:1; 
Khodiyar, Rowlett & Lawrence, 2014:S27; Li & Thelwall, 2012:451; Lin & Fenner, 
2013:28; Ortega, 2015b:43; Priem, Piwowar & Hemminger, 2012:12; Schlögl et al., 
2013:633; Thelwall & Kousha, 2014:727; Thelwall et al., 2013:6; Torres-Salinas, 
Cabezas-Clavijo  & Jimenez-Contreras, 2013:3). In order to understand the significance 
of altmetrics, it is necessary to discuss bibliometrics and the terminology related to 
research impact measurement.  
 
The following section looks at bibliometrics and how bibliometrics are used to measure 
the performance of researchers and their published research. Bibliometrics (citations) are 
recorded by the traditional citation resources Web of Science, Scopus and Google 
Scholar (Haddaway, Collins, Coughlin & Kirk, 2015:2; Leydesdorff, Wouters & Bornmann, 
2016:2129; Mathew, 2015:3; Waltman, 2016:367). 
 
2.3 Bibliometrics – traditional metrics 
It is generally accepted that a researcher citing another researcher’s research indicates 
an endorsement and utilisation of the research as part of scientific tradition (Martell, 
2009:470; Nicolaisen, 2007:610; Waltman, 2016:366). The citation implies the 
acknowledgement of the researcher’s contribution to the body of knowledge, and 
indicates research credibility and quality within the specific subject discipline. The 
citations that a researcher receives is an indication of the number of times that their 
research has been endorsed and, by implication, how influential the research is deemed 
within the subject discipline (Bornmann & Daniel, 2006:45; Konkiel, 2013:2); it is also an 
indicator of the researcher’s performance. Therefore, the total number of citations a 
researcher receives indicates the performance of a researcher. The more citations a 
researcher receives implies an increase in their research performance as their research 
is being used – an indication of usage. Researchers with increased citation rates exert 
influence within their subject discipline (Bornmann, Thor, Marx & Schier, 2016:2778).  
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2.3.1 Bibliometrics defined 
The concept of bibliometrics has its beginning in 1934 when Paul Otlet described 
‘Bibliometrie’ as “the measurement of all aspects related to the publication and reading of 
books and documents” in the publication “Traite de Documentation” (Rousseau, 
2014:7504). The term “bibliometrics” was adopted as an anglicised form by Alan Prichard 
to describe the counting and analysing of published scholarly research (Broadus, 
1987:373; Hood & Wilson, 2001:292). Subsequently, bibliometrics became the standard 
for measuring the performance and impact of research. Bibliometrics has been described 
as the techniques measuring the scholarly impact of research (Bornmann, 2014a:896; 
Bornmann, 2014b:936; Repanovici, 2011:106; Roemer & Borchardt, 2012:596). The 
bibliometric data gathered and recorded is analysed to gauge the impact of the research. 
Over time, a need arose to differentiate between the impact and the performance of the 
researcher. For the purpose of this study, bibliometrics can be described as the 
measurement of the research impact using bibliometric data gathered, recorded and 
analysed using various statistical methods of published research output. 
 
The citation count is the number of citations a research publication (e.g. journal article) 
receives and indicates the performance of the published research (Konkiel, 2013:2). 
Additionally, various indicators were introduced to measure the impact of the research 
and of the researcher. The research metrics used to measure the impact of the research 
and the researcher fall into three categories: 1) journal-level metrics, 2) article-level 
metrics, 3) author-level metrics (Elsevier, 2018b:1; Mering, 2017:41). 
 
2.3.2 Measuring the impact of research output 
For the purpose of this study, the impact of research output includes  
journal-level metrics and article-level metrics.  
 
Journal-level metrics place the focus of the performance measurement on the journal. 
The Journal Impact Factor (JIF) was developed as an indicator of the performance of the 
journal (Kear & Colbert-Lewis, 2011:473; Leydesdorff et al., 2016:2129; Waltman, 
2016:381; Smith, 2007:730). Google Scholar introduced the Google Scholar h5-index for 
journals, where the h5-index from citation counts from the last five years are calculated 
(Mering, 2017:45). 
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Traditionally, the performance and impact of a scholarly journal was measured using the 
JIF developed by Thomson Reuters ISI (Smith, 2007:730). The JIF has been widely used 
as an indicator to measure the average of citations for a publication within a year of the 
article being published over the period of the two preceding years (Bornmann, Marx, 
Gasparyan & Kitas, 2012:1861; Harzing, 2011:8). In true scientific tradition, the JIF was 
scrutinised and new metrics were introduced as an attempt at measuring research 
performance and impact.  
 
The concept of alternative metrics has become popular in describing methods where an 
impact indicator other than the JIF is being used for journals. The development of the 
SCI-Mago Journal Rank by Elsevier ushered in a new journal ranking indicator using a 
different algorithm to that used in the JIF. The SCI-Mago impact factor ignores all self-
citations and gives a more objective indicator than the JIF (Bornmann et al., 2012:1864; 
Kear & Colbert-Lewis, 2011:473; Zarifmahmoudi, Jamali & Sadeghi, 2015:8; Waltman, 
2016:382). Elsevier introduced three journal metrics: CiteScore, SciMago Journal Rank 
(SJR) and Source Normalised Impact per Paper (SNIP) (Elsevier, 2018b:1; Leydesdorff 
et al., 2016:2131; Waltman, 2016:381). CiteScore can be described as a metric 
measuring the average citations a research output receives in a three-year period 
(Elsevier, 2018a:1). SJR can be described as a metric that is used to ascertain the value 
of journals, conference proceedings and book series. It is calculated by dividing the 
average number of weighted citations received in a year by the number of publications 
published in the previous three years (Elsevier, 2018b:1; Kear & Colbert-Lewis, 2011:473, 
Leydesdorff et al., 2016:2131; Waltman, 2016:382). SNIP can be described as a metric 
measuring contextualised citation impact and is calculated by weighting the citations 
received in relation to the total citations received in the journal subject categories 
(Elsevier, 2018b:1; Kear & Colbert-Lewis, 2011:473). 
 
In addition to the above, the literature makes mention of various concepts which are seen 
as alternative metrics to the JIF when attempting to measure the impact or importance of 
scholarly research. 
 
Article-level metrics were introduced as Web 2.0 technologies allowed for online journal 
articles to be downloaded and viewed; hence statistics could be recorded for the usage 
of each online journal article for measurement of performance of the research (Mering, 
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2017:42). Article-level metrics allow for an immediate response to measure the attention 
a specific research output is receiving from a researcher or user accessing the platform 
on which the research output is located. Article-level attention does not necessarily 
measure quality. 
 
2.3.3 Measuring impact of researcher 
The h-index was developed as an indicator for the performance of the individual 
researcher and is referred to as author-level metrics (Harzing, 2011:8; Mering, 2017:41; 
Tattersall, 2016:27). 
 
The h-index was developed by Hirsch in 2005 as an easily computable index (Basken, 
2012:1; Hirsch, 2005:16572; Leydesdorff et al., 2016:2131; Norris & Oppenheim, 
2010:681; Tattersall, 2016:27). The indicator expresses an algorithm of the number of 
citation counts in relation to the number of research publications receiving a minimum 
citation. Hirsch (2005:16570) originally defined the h-index as follows: “A Scientist has 
index h if h of his or her Np papers have at least h citations each and the other (Np-h) 
papers have ≤ h citations each”. 
 
A researcher (scientist) with an h-index of 10 has at least 10 citations per minimum of 10 
research publications. The h-index only expresses the relationship between the citation 
count per research publication within a citation resource, as the citation data is derived 
from the citation resource – see Figure 2.1. 
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Figure 2.1: Explanation of h-index (Alonso, Cabrerizo, Herrera-Viedma & Herrera, 
2009:275) 
 
Criticism was raised regarding the h-index and the g-index was developed to illustrate the 
impact of research that was highly cited, thus giving more weight to highly cited 
publications (Alonso et al., 2009:275). A newer variation of the h-index is the 
contemporary h-index where the citations of newly published research receive a heavier 
weight. 
 
The following section discusses the bibliometric relationships between informetrics, 
scientometrics, webometrics and cybermetrics). 
 
2.4 Bibliometric relationships (informetrics, scientometrics, webometrics and 
cybermetrics) 
 
2.4.1 Scientometrics 
Scientometrics can be described as the measurement of the impact of research on 
science itself (Bornmann, 2014b:935; Milojević & Sugimoto, 2012:9; Schroeder, Power & 
Meyer, 2011:1). Hood and Wilson (2001:293) state that scientometrics measure more 
than the influence of the scholarly impact of research. Scientometrics measure and 
analyse, in either one or many institutions within a country, practices of researchers, 
research and development management, socio-organisational structures, governmental 
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policies, etc., and how they influence scientific policy (Brookes, 1990:42). For the purpose 
of this study, scientometrics can be defined as the measurement and analysis of the 
impact of research on scientific policy with specific focus on the research practices and 
management of the institution, its researchers, the socio-organisational structures and 
governmental policies. 
 
2.4.2 Informetrics 
Informetrics can be described as “the study of the quantitative aspects of information in 
any form” (Milojević & Sugimoto, 2012:9; Tague-Sutcliffe, 1992:1). The introduction of the 
concept of informetrics in 1987 was an attempt to clarify the terminology confusion 
between bibliometrics and scientometrics (Hood & Wilson, 2001:294; Tague-Sutcliffe, 
1992:1). At first, informetrics was seen as a related discipline to scientometrics but after 
considerable debate, the concept was adopted as the general umbrella term for 
scientometrics and bibliometrics (Brookes, 1990:34; Rousseau & Ye, 2013:3288). For the 
purpose of this study, informetrics can be defined as the measurement of information in 
all forms (published and unpublished) using various statistical methods. 
 
2.4.3 Webometrics 
Webometrics was developed for ranking Open Access initiatives and is used to ascertain 
the influence of the links between the various webpages and/or the ranking of the 
webpage (Gunn, 2013:33). Aguillo (2012:343) suggests that instead of using the author 
and institutions as in the case of bibliometrics, institutional web domains are used for the 
analysis of research performance and impact evaluation. It can therefore be described as 
an indicator which measures web usage, web impact and web presence of webpages.  
 
Applying webometrics to research repositories affords the opportunity to determine web 
activity such as usage and downloading of scholarly content on the repository (Aguillo et 
al., 2010:479; Aguillo, 2012:343; Levitt & Thelwall, 2014:1; Milojević & Sugimoto, 2012:9; 
Moscovkin, 2010:49). For the purpose of this study webometrics can be defined as the 
measurement of the usage activity of scholarly information publicly available on the Web 
using quantitative methods (Aguillo et al., 2010:478; Björneborn & Ingwersen, 2004:1217; 
Moscovkin, 2010:49; Thelwall, 2012:18). 
 
Usage data is described as an important and innovative indicator for bibliometrics (Aguillo 
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et al., 2010:484; O’Leary, 2008a:73; O’Leary, 2008b:979). It became evident that Web 
usage statistics are a predictor of citation impact (Brody et al., 2006:1060) and the usage 
impact factor was developed to measure Web usage statistics performance (Bollen & Van 
de Sompel, 2008:136). 
 
2.4.4 Cybermetrics 
Although cybermetrics is related to webometrics, the terms are not to be confused with 
each other. Cybermetrics can be described as the quantitative methods of computer-
mediated communication via the Internet, which includes the Web, consisting of 
discussion groups and mailing lists, and also including the quantitative methods of the 
“backbone technology, topology and traffic of the Internet” (Björneborn & Ingwersen, 
2004:1217). For the purpose of this study, cybermetrics can be defined as the 
measurement of the activity of computer-mediated communication via the Internet using 
quantitative methods. 
  
Various studies indicate that Web usage statistics are possible sources for research 
performance and impact metrics (Bollen et al., 2005:1419; Kraker et al., 2012:1017; Li et 
al., 2012:461; Roemer & Borchardt, 2012:596). Figure 2.2 (Björneborn & Ingwersen, 
2004:1217), adapted from the definition of scholarly metrics, illustrates the relationship 
between bibliometrics, informetrics, scientometrics, webometrics and cybermetrics. 
Björneborn and Ingwersen (2004:1217) theorised informetrics to be the umbrella term 
used for research/scholarly metrics and it includes bibliometrics, scientometrics, 
cybermetrics and webometrics.   
 
 
22 
 
 
Figure 2.2: Relationships between research metrics (Adapted from Björneborn & 
Ingwersen, 2004:1217) 
 
The following section discusses the criticism against bibliometrics as a performance 
metric.  
 
2.4.5 Criticism against bibliometrics as performance metric 
Chen, Tang, Wang and Hsiang (2015:98) advise that there is a need to explore alternative 
metrics to accommodate the research evaluation and impact of these diverse research 
communication channels. It is suggested that the existing research metrics comprising 
bibliometrics are inadequate and incomprehensive in the research evaluation and impact 
of these diverse research communication channels (Chen et al., 2015:98; Lee, Au, Li, & 
Law, 2014:62). According to Roemer and Borchardt (2012:596), bibliometrics only 
represent a section of resources that are potentially able to measure scholarly impact. 
Bibliometrics traditionally used as performance indicators are viewed as being exclusive, 
only represent the impact on published research and do not cater for the attention the 
research output receives on the Web and on social networking platforms. Bibliometrics 
have received considerable criticism from new generation researchers familiar with social 
networking in an online social environment, as discussed below.  
 
2.4.5.1 Access to bibliometrics is limited 
Bornmann et al. (2012:1863) state that access to traditional metrics is limited. 
 
23 
 
Bibliometrics derived from Thomson-Reuter’s ISI Web of Science and Elsevier’s Scopus 
can only be accessed via an institutional subscription. This is indeed limiting for 
researchers not affiliated to a research institution that requires an institutional subscription 
to these citation resources. 
 
2.4.5.2 No comprehensive impact indicators 
Currently there is no research performance tool, which represents the entire traditional 
research impact of a researcher and the utilisation of their research. There may be 
performance indicators assigned, such as citation counts, h-index and JIF. However, 
these indicators may and often do differ for each researcher across the traditional citation 
resources such as Web of Science, Scopus and Google Scholar. Each of the citation 
resources delivers different results due to each containing different citation data sets 
(Karavattuveetil, 2015:1). Web of Science will only indicate citations tracked and indexed 
in ISI Web of Science and Thomson-Reuters affiliation resources; Scopus will only 
indicate citation data sources from ScienceDirect and Elsevier-affiliated resources, i.e. 
Mendeley. Similarly, Google Scholar citations are derived from Google Scholar’s indices, 
which originate from the research output results visible on the Web.  This presents a 
fragmented traditional citation scenario for the traditional indicators for research impact 
evaluations. 
 
2.4.5.3 Bibliometrics are exclusive research performance indicators 
The need for evaluation of the non-traditional research environment represented by 
research on academic social networking tools has sparked the need to investigate 
possibilities of broader, more inclusive research performance indicators. Bornmann et al. 
(2012:1866) suggest that the limitations experienced with bibliometric research indicators 
could be complemented by using altmetrics (alternative metrics). Traditional bibliometric 
indicators are represented by usage statistics from published research only. Altmetrics, 
which is derived from attention data received by research on academic social networking 
tools, represent a wider variety of potential sources where the research can generate 
attention instead of only focusing on the usage statistics from published research. The 
direct and immediate interaction with online research content on academic social 
networking tools is not always taken into account or reflected in research metrics (Chen 
et al., 2015:97). 
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2.4.5.4 Inclusion of wider variety of communication channels 
Social sciences and the humanities favour more diverse communication channels for 
discourse communication than the sciences, which focus primarily on hard science 
journals (Chen et al., 2015:98). Researchers in the social sciences and humanities 
commonly publish research findings in monographs and often network with their peers 
via non-academic (accredited) periodicals and press appearances (Chen et al., 2015:98). 
Often social scientists find it more appropriate to communicate their research findings, 
especially the finer nuances of the discipline, in another given language. The discourse 
is then often targeted at local audiences; hence the usage of a mother language for 
communication (Chen et al., 2015:98). 
 
The diverse communication channels contain both formal and informal channels of 
communication. This has ushered in a new era in which researcher performance and 
impact no longer focus only on research publications, but include a wider variety, 
representing the diverse discourse communication channels (Fitzgerald & Radmanesh, 
2014:637). 
 
2.4.5.5 Researcher connectivity and visibility on the Web 
Research metrics derived from traditional citations and other bibliometric data do not 
reflect the visibility of the researcher via academic social networking tools on the Web 
(Chen et al., 2015:97).  
 
2.4.5.6 Open to manipulation and citation syndicates 
According to Tattersall (2016:31), citations are open to manipulation and the prevalence 
of self-citation syndicates can produce manipulated citation results. The practice of self-
citing by a researcher can inflate citation counts, produce inaccurate reflections of the 
bibliometrics and have a skewed influence on the research impact. Self-citations are often 
not taken into consideration in citation counts, i.e. they are ignored, to gauge the true 
bibliometric count to reflect a more objective research impact. Often citation syndicates 
operate via editors of scholarly journals or publishing houses using coercive practices, 
forcing an author to cite journal articles published in the editor’s journal. This practice 
inflates the citation counts of the journal subjectively and artificially to benefit either the 
individual researcher or the journal. This does not produce a true reflection of the research 
impact of the published research.  
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Haustein, Larivière, Thelwall, Amyot and Peters (2014:207) and Haustein, Peters, Bar-
Ilan, Priem, Shema and Terliesner (2014:1146) indicate that altmetrics have introduced 
new possibilities above research metrics traditionally employed for research evaluation. 
Where webometrics gather basic usage statistics and web impact data that present 
scalability problems, altmetrics allow for access to usage data on academic social 
networking tools that was previously not available. Haustein and Siebenlist (2011:446) 
suggest that click and downloading statistics can be used to measure the journal 
perception – the influence on the readership not previously accounted for in peer-
reviewed publishing. 
 
2.5 Altmetrics 
It is suggested that altmetrics are the answer to a new generation of scientists and 
researchers seeking measurement of the complete research impact (Yeong & Abdullah, 
2012:1). Luther (2012:1) believes altmetrics try to fill the gap in traditional citation metrics 
by producing more inclusive and timely metrics, which are pertinent to the researcher and 
the research output. 
 
Caberra, Roy and Chisolm (2017:135) mention the rise of contemporary scholarship 
where researchers are adapting to new scholarly trends driven by new technologies, 
which are impacting and changing research workflows. The emergence of the Web, the 
revolution of the scientific journal and the development of Open Access and free usage 
of research data has meant drastic changes in scholarship and its workflow processes. 
These new technologies, such as Web 2.0, have identified new demands and created 
changes for research communities as a result of the changes in which the new generation 
experiences information (Haustein, Larivière et al., 2014:207; Weller & Strohmaier, 
2014:203; Yeong & Abdullah, 2012:1). Bolton, Parasuraman, Hoefnagels, Migchels, 
Kabadayi, Gruber, Loureiro and Solnet (2013:259) indicate that digital natives 
(Generation Y) are more comfortable engaging and interacting on social networking tools 
and in general readily sharing ideas and information; hence the natural embracing of 
academic social networking tools.  
 
The incorporation of academic social networking tools into the research workflow has 
significantly affected how researchers conduct, discuss and disseminate research, 
becoming a “nutrient rich space for scholars” (Priem, Groth & Taraborelli, 2012:1). 
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Academic social networking tools have the ability to gather the social usage and activity 
of research outputs on the Web which leave tracks and information paths as social 
evidence trails and impact traces – a digital footprint of the research (Kortelainen & 
Katvala, 2012:661; Priem, Groth et al., 2012:1; Rodgers & Barbrow, 2013:2). The societal 
usage statistics give a broader and multidimensional view of the research consumption 
of research output available on the Web (Barnes, 2015:121; Luther, 2012:3; Rasmussen 
& Andersen, 2013:1). 
 
Social usage data can be described as any attention received by diverse audiences for 
research output on academic social networking tools and Web 2.0 environments. It 
includes research output mentions, inscriptions, views (page views), RSS feeds, 
downloads (or saves), likes and shares, assigning of tags and bookmarks of different 
formats such as journal articles, conference papers and posters, books, videos, data sets, 
algorithms, photos, blogposts, patents and news articles on various diverse scholarly 
products including Open Access archives, online journals and academic social 
networking tools such as blogs, tweets and website reference management tools (Gunn, 
2013:33; Lapinski et al., 2013:292; Li et al., 2012:461; Luther, 2012:1; Priem, Groth et al., 
2012:1; Rasmussen & Andersen, 2013:1; Rodgers & Barbrow, 2013:2; Sugimoto & 
Larivière , 2017:674; Sutton, 2014:2; Van Noorden, 2013:1). 
 
Academic social networking tools promote collective information-searching activities and 
allow researchers to discover other researchers with similar interests (Lin & Tsai, 
2011:1249). Social bookmarking tools allow for networking among researchers and 
promote research collaboration and the building of online research communities (Redden, 
2010:219; Yeong & Abdullah, 2012:1). Social networking tools have introduced new ways 
of disseminating and sharing information and how information is accessed (Yeong & 
Abdullah, 2012:1). 
 
Altmetrics originated with a group of researchers investigating the development of 
indicators to measure social usage in determining the societal impact of research output. 
The term “altmetrics” or “alternative metrics” denotes an unconventional method of 
measuring research impact which not only means the measurement and assessment of 
researchers, but includes the usage of and attention to research output by researchers, 
non-publishing consumers of research and the public (Glänzel & Gorraiz, 2015:2161; 
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Gunn, 2013:33; Martín-Martín et al., 2016:6; Torres-Salinas et al., 2013:3). The aim of 
altmetrics is to capture previously invisible impacts, i.e. the impact of research output on 
a larger audience – society as a whole.  Altmetrics have a contemporary role to play in 
academia and introduce contemporary scholarship to society and the public.  
 
Traditional research impact makes use of bibliometric indicators to measure research 
impact, and societal impact makes use of alternative metric indicators to measure the 
societal impact of the research, as illustrated in Figure 2.3 (Bornmann, 2015:1139; 
Bornmann & Marx, 2014:217; Costas, Zahedi & Wouters, 2014:1). The attention, and 
specifically attention data, given to research output outside of the traditional scholarly 
environment can now be measured using a new approach where qualitative metrics are 
employed along with quantitative metrics, with the various indicators of the existing social 
networking tools used to record the attention in the form of altmetrics (Caberra et al., 
2017:135; Kjellberg, Haider & Sundin, 2016:232; Tattersall, 2016:42). Miles, Konkiel and 
Sutton (2018:1) state that continued education and information on research impact 
measurement and research impact indicators, together with the younger generation of 
researchers, i.e. the digital natives, will set the standards for acceptance of the new 
research performance metrics now seen as alternative. 
 
 
Figure 2.3: Research impact measurement (Adapted from Bornmann, 2015:1139)  
 
The following section proposes to define altmetrics as a concept.   
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2.5.1   Altmetrics defined 
Altmetrics can be described as an attempt to measure the influence and scholarly 
interaction on the Web (academic social networking platforms) and to quantify the social 
networking resource interactions (Galligan & Dyas-Correia, 2013:1; Hassan & Gillani, 
2016:1; Haustein, 2015a:39; Haustein & Siebenlist, 2011:446; Piwowar & Priem, 
2013:10).  The usage data of the scholarly activity is gathered and recorded from 
academic social networking tools according to altmetric type which is visible as reads, 
sharing, links, counts, views, downloads, bookmarks, saves, annotates, discussing and 
recommended scholarly items (Adie & Roe, 2013:12; Piwowar & Priem, 2013:10; 
Robinson-Garcia, Torres-Salinas, Zahedi & Costas, 2014:362; Roemer & Borchardt, 
2015:6; Thelwall et al., 2013:1). 
 
2.5.2 Advantages of altmetrics 
Altmetrics have a time advantage over bibliometrics and are a source of real-time metrics 
which focus on the researcher and the scholarly research publication (Bornmann, 
2014a:898; Khodiyar et al., 2014:S27; Luther, 2012:1; Piwowar & Priem, 2013:10; 
Rasmussen & Andersen, 2013:1; Sutton, 2014:3). The metrics are available online as the 
research output (e.g. journal article) is published. Altmetrics derive usage statistics from 
diverse sources, which represents a more inclusive approach to usage statistics than 
bibliometric usage represented by citations (Hammarfelt, 2014:1428; Piwowar, 
2013b:159). Inclusive research metrics allow for new insights where previously in the 
case of bibliometrics traditional research metrics were used exclusively (Bornmann, 
2014a:898; Sutton, 2014:3; Torres-Salinas et al., 2016:1). 
 
Barnes (2015:122) suggests that academic social networking tools allow large groups of 
people to communicate and solve problems across the research communities created by 
these social networking tools. The suggestion is that altmetrics use collective intelligence, 
crowd sourcing, and allow crowd-sourced peer review of research output. Barnes 
(2015:122) stresses that the introduction of Web 2.0 technologies has led to the rise of 
altmetrics with free open platforms on the Web, which are easy to use. This has meant 
lowering the barriers of researchers migrating from the exclusive social use of these social 
networking tools to using them for research purposes; hence academic social networking 
tools (Tattersall, 2016:22). 
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2.5.3 Disadvantages of altmetrics 
Recent studies note that the interpretation of altmetrics can be problematic (Haustein, 
2016:413). According to Haustein, altmetrics have three challenges:  1) the 
heterogeneous nature of altmetrics, 2) the quality and credibility of the attention data, and 
3) the dependencies of altmetrics. 
 
The heterogeneous nature of altmetrics creates difficulties for researchers in interpreting 
altmetrics simply because of the diversity of the altmetric data produced. There are 
different types of social networking tools created for specific purposes and functionalities, 
and for specific audiences. This means that there is no standardisation of the definition 
of altmetric tracking and interpretation. Issues such as consistency and context need to 
be taken into consideration (Dinsmore, Allen & Dolby, 2014:1; Haustein, 2016:417; 
Sutton, 2014:4; Torres-Salinas et al., 2016:1). 
 
Research by Sud and Thelwall (2014:1132) and Haustein (2016:415) suggests that for 
altmetrics to be used successfully in scientific research evaluation, their validity should 
be established as a measurement indicator. This can only be done if the evidence of the 
attention data derived from the social networking tools is credible. For the quality of 
altmetric data to be credible, it is essential that the altmetric data providers and 
aggregators adhere to the test of accuracy, reliability and consistency. 
 
Bornmann (2014a:898) additionally identifies the following issues to affect the quality of 
altmetrics: 
 Bias towards researchers using social networking tools. 
 Multiple versions of the research output available for accessing, which includes the 
official published version and/or pre-print or post-print version of the research output. 
 
Haustein (2016:419) claims that altmetrics are a product of the “computerized movement” 
and, being technology driven, are dependent on the attention data to exist. Altmetrics 
have a heavy dependency on data creators and data aggregators, which means that 
altmetric data can only be harvested from data provided by the social networking tools 
and platforms. Altmetric data is thus dependent on social networking tools to produce the 
attention data. 
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2.5.4 Relationship between altmetrics and bibliometrics 
Björneborn and Ingwersen (2004:1217) theorise that informetrics is the umbrella term 
used for research metrics and projected altmetrics as a heterogeneous subset of research 
metrics. They conclude that altmetrics is a proper subset of informetrics, cybermetrics, 
scientometrics, cybermetrics and webometrics, as illustrated in Figure 2.4. 
 
 
Figure 2.4: Altmetrics in relation to bibliometrics (Adapted from Björneborn & 
Ingwersen, 2004:1217; Haustein, 2015a:2) 
 
2.5.5 Correlations between altmetrics and bibliometrics 
There are complementary/supplementary relationships between altmetrics and 
bibliometrics. Determining the value of the correlations between altmetrics and 
bibliometrics emphasises the relationships between altmetrics (derived from academic 
social networking tools) and bibliometrics (derived from citation resources). Thelwall et 
al. (2013:6) postulate that correlations established between altmetrics and bibliometrics 
indicate that altmetrics exert a positive influence on the related bibliometrics.  
 
Recent studies have examined and indicated correlations between altmetrics and 
traditional metrics/bibliometrics (Khodiyar et al., 2014:S27). Eysenbach (2011:1) 
concludes that tweets can, within three days of the tweet, predict whether a journal article 
will receive high citations. Research by Thelwall et al. (2013:6) supports Eysenbach 
(2011:1) in emphasising the complementary influence of tweets on citations. Table 2.1 
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provides a summary of the published research on altmetric-bibliometric correlations 
(altmetric indicators discussed in detail in section 2.6.2). 
 
Table 2.1: Published research focusing on altmetric-bibliometric correlations 
(Source: Author’s own)  
Altmetrics Correlation to bibliometrics 
ResearchGate 
(Including altmetric indicators, i.e. 
views, downloads and reads) 
Scopus 
Pearson’s r = 0.980 (significance not listed) (Shrivastava & Mahajan, 
2015:564) 
 
Web of Science 
Spearman r = 0.974 - 0.976 (< 0.000 significance) (Onyancha, 2015:9) 
Google Scholar 
Spearman r = 0.956 (< 0.05 significance) (Ortega, 2015b:43) 
Spearman r = 0.870 (significance not listed) (Orduña-Malea, Martín-
Martín & López-Cózar, 2016:485) 
Academia.edu 
(Including altmetric indicators, i.e. 
views) 
Scopus  
Spearman r = 0.058 (significance not listed) (Thelwall & Kousha, 
2014:727) 
Google Scholar  
Spearman r = +-0.200 (significance not listed) (Ortega, 2015b:43) 
Mendeley  
(Including altmetric indicators, i.e. 
saves and readers) 
 
Web of Science 
Spearman r = 0.686 (< 0.005 significance) (Li & Thelwall, 2012:547) 
Pearson r = 0.646 (< 0.001 significance (2-sided)) (Hassan & Gillani, 
2016:1) 
Spearman r = 0.559 (< 0.005 significance) for articles from Nature for 
2007 (Li et al., 2012:469) 
Pearson r = 0.520 and Spearman r = 0.44 (Torres-Salinas et al., 2013:3) 
Low correlation for PlosOne content (Lin & Fenner, 2013:28) 
Correlation for articles from Nature and Science in 2007 (Li et al., 
2012:469) 
High correlation with citation counts for subjects, i.e. Medicine and 
Biology (Boon & Foon, 2014:4) 
Significant correlation with citation counts for Genomics and Genetics 
articles (Li & Thelwall, 2012:549) 
Moderate correlations for PLOS articles (Priem, Piwowar & Hemminger, 
2012:12) 
Spearman r= 0.458 (Bar-Ilan, 2012:2) 
Scopus  
Correlation r = 0.786 (< 0.001 significance) (Bar-Ilan, 2014:217) 
Significant correlation with citation counts for Genomics and Genetics 
articles, Spearman r = 0.682 (< 0.005 significance) (Li & Thelwall, 
2012:549) 
High correlation with citation counts in Scopus, Spearman r = 0.510 
(Significance not listed) (Schlögl et al., 2013:633) 
Spearman r = 0.448 (< 0.001 significance) (Haustein, Peters et al., 
2014:1160) 
Spearman r= 0.502 (Bar-Ilan, 2012:2) 
Google Scholar  
Spearman r = 0.770 (significance not listed) (Martín-Martín et al., 2016:1)
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Significant correlation with citation counts for Genomics and Genetics 
articles  
Spearman r = 0.694 (< 0.005 significance) (Li & Thelwall, 2012:549) 
Spearman r = 0.603 (< 0.005 significance (2-sided)) for articles from 
Science (Li et al., 2012:469) 
Spearman r = 0.592 (< 0.005 significance) for articles from Nature (Li et 
al., 2012:469) 
Spearman r = 0.500 (< 0.000 significance) (Naude & Van Biljon, 
2017:164) 
Spearman r= 0.519 (Bar-Ilan, 2012:2) 
CiteULike 
(Including altmetric indicators, i.e. 
saves and bookmarks) 
Web of Science 
Correlation with citation counts for articles from Nature and Science (Li et 
al., 2012:469) 
Twitter  
(Including altmetric indicators, i.e. 
tweets and mentions) 
Web of Science 
Correlation with citation counts (Eysenbach, 2011:1) 
Correlation with citation counts (Thelwall et al., 2013:6) 
Moderate correlation with citation counts (Costas, Zahedi & Wouters, 
2014:2015) 
Blogging 
(Including altmetrics indicators i.e. 
mentions) 
Web of Science  
Moderate correlation with citation counts (Costas et al., 2014:2015) 
 
 
Table 2.1 above gives a summary of research based on correlations between altmetrics 
and bibliometrics, indicating that there are positive correlations between the citations with 
Mendeley reads and CiteULike bookmarks, and for Twitter tweets and mentions on blogs.  
 
In order to understand the types of altmetrics generated and their application for the 
measurement of societal research impact and researcher performance, it is necessary to 
investigate the social networking tools used in a research environment, which generate 
the altmetrics.   
 
2.6  Social content platforms 
The section to follow will list the types of social networking platforms used for research 
purposes as well as the categories of altmetric indicators. 
 
Social networking tools are defined as web-based online communities facilitating the 
online 2-way interactions of individuals allowing for communication, collaboration and 
engagement, by establishing opportunity to construct a profile of self on the online 
community, connect with members of the online community and share information with 
members (Cheek & Øby, 2018:3; Dermentzi, Papagiannidis, Toro & Yannopoulou, 2016: 
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321; Gerard, 2012:868; Greifeneder, Pontis, Blanford, Attalla, Neal & Schlebbe, 
2017:120). 
 
2.6.1 Types of social networking platforms 
With the advent of new technologies such as Web 2.0 technologies, researchers have 
been introduced to social media and social networking, allowing opportunities for 
researchers as individuals to interact and engage with each other on online communities.  
 
According to Cann, Dimitriou and Hooley (2011:1), social tools can be categorised 
according to functionality. There are three types: 1) communication, 2) collaboration, and 
3) multimedia.   
 
The communication social tools can be subdivided into aggregators, social networking, 
location, microblogging and blogging. The collaboration social tools can be subdivided 
into wikis, conferencing, social bookmarking, social news, social bibliography, social docs 
and project management. The multimedia social tools can be subdivided into videos, 
livestreaming, presentation sharing, virtual worlds and photographs. The types of social 
tools are summarised in Table 2.2 below.  
 
Table 2.2: Types of social tools (Cann et al., 2011:1) 
Social networking tool type Social networking functionality Examples of social networking tools 
Communication 
Aggregator  
Google Reader 
iGoogle 
NetVibes 
PageFlakes 
Social networking 
(professional and academic tools) 
Facebook 
LinkedIn 
MySpace 
Location 
Foursquare 
Gowalla 
Facebook Places 
Microblogging 
Twitter 
Yammer 
Google Buzz 
Blogging 
Blogger 
LiveJournal 
TypePad 
Wordpress 
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Collaboration 
Wikis 
PBWorks 
Wetpaint  
Wikia 
Conferencing Adobe Connect GoToMeeting 
Social bookmarking 
Delicious 
Diigo 
Bibsonomy 
Social bibliography CiteULike Mendeley 
Social news 
Digg 
Reddit 
NewsVine 
Social docs 
Google Docs 
Drop Box 
ZoHo 
Project management 
Bamboo 
Basacamp 
Huddle 
Multimedia 
Videos 
Viddler 
Vimeo 
YouTube 
Livestreaming  
Justi.tv 
Livestream 
Ustream 
Presentation sharing  
Scribd 
Slideshare 
Sliderocket 
Virtual worlds  
OpenSim 
Second Life 
World of Warcraft 
Photographs 
Flickr 
Picasa 
SmugMug 
 
The following section includes a discussion on the categories of the altmetric indicators.  
 
2.6.2   Categories of altmetric indicators generated by social networking 
platforms 
There are five basic types of altmetric indicators: 1) shares, 2) saves, 3) reviews, 4) 
adaptations, and 5) social usage statistics (Bornmann, 2014a:897; Konkiel, 2013:3; 
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Priem, Parra, Piwowar, Groth & Waagmeester, 2012:2; Torres-Salinas et al., 2013:3). 
According to Konkiel (2013:3), there are two broad categories of altmetric indicators: 1) 
altmetrics from social networking tools, and 2) altmetrics from social content platforms. 
The first category of altmetrics derived from social networking tools contains the types of 
altmetrics based on linking research output with the purpose of sharing, saving or 
reviewing research, i.e. shares, saves and reviews. The emphasis for social networking 
tools would primarily be to reach a wider research audience within online research 
communities where researchers of similar research interest network and interact.  The 
second category of altmetrics, derived from content platforms, contains the types of 
altmetrics based primarily on reaching a wider public audience where research is linked 
or uploaded by the creator for sharing and dissemination. This includes the following:  
1) shares  (including mentions), which can be described as the act of placing public posts 
on social networking tools with the purpose of sharing information on the research output, 
2) saves (including bookmarks), which can be described as the action of either saving or 
bookmarking research output content on social networking tools and/or social 
bookmarking sites and/or social coding websites, 3) reviews, which can be described as 
the action of discussing information about research output or research content on social 
networking tools, 4) adaptations, which can be described as the act of creating works of 
derivative nature by using research output available on social networking tools, and 5) 
social networking usage statistics, which can be described as tracking usage of the social 
networking tool, which includes viewing, capturing and/or downloading research output 
content available on social networking tools and/or social websites.  
 
Bornmann (2014a:897), Hoffman, Lutz and Meckel (2014:1576) and Priem et al. (2012:2) 
suggest including traditional citations, as bibliometrics, in the investigation of altmetrics 
on social networking tools, in addition to the above five types of altmetrics as these 
metrics also generate altmetrics. Table 2.3 below lists the types of altmetric indicators. 
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Table 2.3: Types of altmetric indicators (Source: Author’s own) 
Type of 
altmetric 
indicator  
Altmetric 
statistics Description of altmetric statistics 
Sharing  
statistics 
Sharing 
Each time content/papers/publications/videos are shared and/or added via the webpage 
or social networking tool for example, Figshare and Academia.edu. ResearchGate (RG) 
allows the researcher to upload their research output onto the RG profile. The share 
count is displayed on the tool, indicating shares of the content. Visitors to the webpage 
or social networking tool can also share the content on the webpage or social networking 
tool with other researchers. The items are displayed under the section “Publications”. 
An example of an indicator is number of times shared, e.g. “3 Shares” (Torres-Salinas 
et al., 2013:3). 
Comments 
Each time a researcher makes/posts a comment on content on a webpage or social 
networking tool, the comments are displayed on the social networking tool, indicating 
attention given to the content on the webpage or social networking tool. Facebook allows 
for comments on videos on the post by clicking on the “Comment” link. Examples of 
indicators are number of comments, e.g. “6 Comments”; comments on the entry of blogs, 
e.g. “Interesting”; and number of comments on the news, e.g. “Interesting (Torres-
Salinas et al., 2013:3). 
Add 
Opportunity is given for a video to be uploaded/embedded to another webpage or social 
networking tool by using the “Add to” link. An example of an indicator is the number of 
times added. 
Saving  
statistics 
Paper/ 
publication  
downloads 
Each time content/papers/publications/videos are downloaded from the webpage or 
social networking tool, the count is displayed on the profile webpage or social networking 
tool, indicating the attention given to the content on the social networking tool or 
webpage. The download count can be used as an altmetric indicator to measure 
frequency (and geographical location) attention given to the content. Examples of 
indicators are number of times shared, e.g. “3 Shares” (Torres-Salinas et al., 2013:3) or 
“53 Downloads”.  
Bookmarks 
Each time content/papers/publications/videos are bookmarked on social networking 
tools with bookmarking capabilities, the webpage URL is then stored and the researcher 
can access the webpage again via the bookmark. The bookmark is displayed on the 
webpage or social networking tool and indicates the attention given to the content on 
the social networking tool or webpage. Examples of indicators are bookmarks or number 
of favourites, e.g. “3 Bookmarks” or “5 Favourites” on Delicious and Diigo (Torres-
Salinas et al., 2013:3). 
Networking  
statistics  
(Network 
centrality) 
Follows 
Each time a researcher either follows another in an attempt to create a connection or 
network, the follow count is displayed on the social networking tool, indicating the 
number of follows. The follows can be used as an altmetric indicator to measure 
frequency (and geographical location) attention given to the researcher. Examples of 
indicators are the number of people the researcher follows or the number of people 
following the researcher, e.g. “1 Following” on Mendeley and Twitter and “24 
Follows/followers” on Academia.edu (Torres-Salinas et al., 2013:3). 
Groups 
Mendeley enables researchers to become a member of groups and to add groups. The 
groups are grouped according to institutional groups, groups administered and groups 
followed. The groups are listed and membership for each group is listed with each group. 
Each publication added to the groups for dissemination and sharing within the group 
members is indicated. An example of an indicator is the number of group memberships, 
e.g. “4 Members” on Mendeley (Torres-Salinas et al., 2013:3). 
Reviews Skills  endorsement 
Each time the content on ResearchGate is endorsed by another researcher, the 
endorsement/rating is displayed on the profile webpage, indicating the attention given to 
the content on the profile of the researcher on RG.  Examples of indicators are 
endorsements, i.e. endorsement of specific skills, e.g. “Citation analysis” and “Digital 
Librarian” (Torres-Salinas et al., 2013:3). 
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Q & A 
 
Each time a question is posted on ResearchGate by another researcher, the RG 
community can answer the question on the Q & A platform. The answering of questions 
by researchers is taken into consideration in calculating the RG score and helps the 
accrual of merit for the RG score.  An example of an indicator is the number of 
interactions with Q & A with times answering questions and posting questions, e.g. “1.24 
RG Score” (Torres-Salinas et al., 2013:3). 
Profile  
views 
 
Each time the researcher’s profile is viewed, the view count is displayed on the profile 
webpage giving the frequency of visits to the profile. The profile views are an indication 
of the attention generated and tracked in the form of profile view statistics. The profile 
views can be used as an altmetric indicator to measure attention given to the 
researcher’s profile. An example of an indicator is the number of times viewed, e.g. “103 
Profile view” (Torres-Salinas et al., 2013:3). 
Social usage  
statistics 
Paper/ 
publication 
views 
 
Each time the researcher’s papers/publications, which have been uploaded to the 
profile, are viewed, the view count is displayed on the profile webpage, indicating the 
attention given to the papers/publications (view rate). The views can be used as an 
altmetric indicator to measure frequency (and geographical location) attention given to 
the researcher’s papers/publications. An example of an indicator is the number of times 
papers/publications are viewed, e.g. “6 Views” (Torres-Salinas et al., 2013:3). Total 
views are the sum of the views and indicated as total views for the researcher. The total 
view count is displayed on the profile webpage or on the statistics link on the profile 
webpage giving the total views, e.g. “29 Total views”. 
Paper/ 
publication  
reads 
 
Each time the researcher’s papers/publications, which have been uploaded to the 
profile, are read, the read count is displayed on the profile webpage, indicating the 
attention given to the papers/publications (read rate). The reads can be used as an 
altmetric indicator to measure frequency (and geographical location) attention given to 
the researcher’s papers/publications, e.g. reads per paper. In the case of Mendeley, the 
indicator is given as a reader. Each time the researcher’s publication, which has been 
uploaded to the Mendeley Papers database or added to the Mendeley profile of a 
researcher as part of their list of publications, is read, the information is displayed below 
each publication in the publications section, indicating reads per publication. An example 
of an indicator is the number of times read, e.g. “10 Reads” on ResearchGate; and “2 
Readers” on Mendeley (Torres-Salinas et al., 2013:3). Total reads indicates the sum of 
the reads of papers/publications for the researcher.  
Video 
views 
Each time a video is added to the social networking tool, e.g. YouTube, the view count 
is displayed on the webpage under the video, indicating views per video. The views can 
be used as an altmetric indicator to measure frequency (and geographical location) 
attention given to the videos. An example of an indicator is the number of times the 
videos are viewed, e.g. “2440 Views” on YouTube (Torres-Salinas et al., 2013:3). 
Likes 
 
Each time the content on a researcher’s profile on a social networking tool is liked, the 
”Like” or “Favourite” using the thumbs up button count is displayed on the profile 
webpage or social networking tool, indicating the attention given to the content. The likes 
can be used as an altmetric indicator to measure frequency (and geographical location) 
attention given to the content on the social networking tools or webpage. Examples of 
indicators are likes, e.g. “5 Likes” for a post on Facebook and Twitter; and on YouTube 
the “Like” score is indicated with a thumbs up and a “Dislike” is indicated with a down-
turned thumb. The score indicates the total, e.g. “2 Likes” and “6 Dislikes” (Torres-
Salinas et al., 2013:3). 
Tweets 
Each time the researcher creates a tweet, the tweet is recorded as an action, and the 
tweet count is displayed on the Twitter webpage of the researcher. The sum of the 
tweets is displayed in a statistics bar on the Twitter profile. Below each tweet, the social 
networking tool allows the tweet to be forwarded to others as a tweet, retweeted to others 
or like-the-tweet. The tweets indicate the attention given to the content. If the tweet is 
retweeted to others, the number of retweets is indicated under the original tweet. 
Examples of indicators are the number of times tweeted, e.g. “4 Tweets”; or number of 
retweets, e.g. “6 Retweets” (Torres-Salinas et al., 2013:3). 
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File visits  
(views and/ 
or clicks) 
Each time a file which has been added to the social networking tool, e.g. institutional 
and/or subject repository such as UnisaIR or Figshare, is visited or clicked on, the 
visit/view click count is displayed on the webpage, indicating views per file. The views 
can be used as an altmetric indicator to measure frequency (and geographical location) 
attention given to the files. An example of an indicator is the number of times the file is 
viewed or clicked on, e.g.  “2440 Views” (Torres-Salinas et al., 2013:3). In the case of 
UnisaIR, top country views, the view count measures the views frequency by 
geographical location, listing views according to the highest views per country. 
Connections 
Social networking tools allow the researcher to create connections by searching and 
discovering other researchers in order to grow a network with researchers of similar 
interests/research interests. The number of connections are displayed on the webpage, 
indicating networks/connections. The connection count can be used as an altmetric 
indicator to measure size and frequency (and geographical location) attention given to 
the connections. An example of an indicator is the number of connections, e.g. “3 in 
network” in LinkedIn. RG allows researchers to connect with other researchers in RG 
and within their affiliated research institution via their RG profile. It also displays the co-
authors of the researcher, which in turn allows for further networking possibilities for 
researchers with similar research interests, e.g. “2 Co-authors” (Torres-Salinas et al., 
2013:3). 
Adaptations Adaptation 
Each time adaptations are made to papers/publications and added to a webpage or 
social networking tool, the adaptation is considered as attention given to the 
paper/publication. The adaptation is used as an indicator to measure attention. An 
example of an indicator is the number of adaptations to the paper/publication, e.g. 
“Mentions” on GitHub as content platform (Bornmann, 2014a:897). 
Bibliometrics Citations 
Each time papers/publications are cited in another published scholarly 
paper/publication, the citation count is displayed on the profile webpage or social 
networking tool, indicating the research impact assigned to the paper/publication. The 
citation count can be used as a bibliometric indicator to measure research impact of the 
paper/publication. Examples of indicators are the number of citations, e.g. “5 Citations” 
on ResearchGate, and on Mendeley, where the citations are sourced from Scopus and 
displayed in the top right-hand corner of the Mendeley profile, e.g. “15 Citations”. The 
citation rating h-index assigned by Scopus, which rates the researcher as an individual, 
is also displayed in the top right-hand corner of the Mendeley profile, e.g. “1 h-index”. 
Altmetric 
analysis RG score 
Each researcher with an RG profile receives an RG score as a scientific performance 
reputation indicator of how the researcher interacts with other researchers on RG via Q 
& A, research content uploaded onto RG, the reads and citations of research output. An 
example of an indicator is the number of group memberships, e.g. “2.44 RG Score” on 
RG. The higher the RG score, the more influential the researcher is gauged to be on 
RG. Altmetric.com assigns a score based on predetermined criteria and displays an 
attention score wheel (Torres-Salinas et al., 2013:3). 
 
For the purpose of this study, the term “social networking tools” includes all social media 
tools and social networking platforms used by researchers to share,  disseminate, discuss 
and review research and related information with the intent of reaching a wider audience, 
including both research and public audiences.  
 
2.6.3 Social networking tools used in a research environment 
Social networking tools can be incorporated successfully into the research process 
workflow (Tattersall, 2016:4). Alsagoff (2012:13) and Cann et al. (2011:15) suggest a 
meaningful altmetric categorised model for social media for researchers by focusing on 
research processes used by researchers, called the academic research cycle (ARC). 
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Social networking tools can facilitate social interactions and collaboration in a research 
environment as illustrated in the four phases of the ARC:  
 Phase 1: Identification of knowledge (Discover); 
 Phase 2: Creation of knowledge (Create); 
 Phase 3: Quality assurance of knowledge (Peer review); 
 Phase 4:  Dissemination of knowledge (Share). 
 
2.6.3.1 Phase 1: Discover (Identification of knowledge) 
This involves the identification of knowledge where the researcher seeks to discover, 
locate and access peer-reviewed information sources during the literature review. It is 
also described as the “ideas stage” (Alsagoff, 2012:13). During the discover phase, the 
social networking tools used include tools to discover information about researchers and 
their research output. The following are examples of the tools used during this phase:  
 Communication social networking tools, e.g. Facebook, LinkedIn, ResearchGate, 
Academia.edu and Twitter; 
 Collaboration social networking tools, e.g. Diigo, Mendeley, CiteULike and Zotero; 
 Multimedia social networking tools, e.g. YouTube, Slideshare, Scribd and Flickr. 
 
2.6.3.2 Phase 2: Create (Creation of knowledge) 
This phase involves the creation of knowledge by researchers and the submission for 
publishing. The creation of knowledge could involve various formats of research as the 
end-product, including journal articles in scholarly journals, books, chapters in books, 
papers and posters presented at conferences, slide presentations, patents, etc. The 
researcher’s focus is communicating new research, sharing the information, networking 
and collaborating with like-minded researchers within the subject (Tattersall, 2016:4). The 
researcher could even make use of crowd sourcing during this research phase. During 
the create phase, the social networking tools used include tools to write up the research, 
which includes writing up ideas, research theories and research results. The following are 
examples of social networking tools used during this phase: 
 Communication social networking tools, e.g. Facebook and Google+; 
 Collaboration social networking tools, e.g. Wikis, Google Docs, Delicious, Diigo, Prezi, 
Google Docs and DropBox; 
 Multimedia social networking tools, e.g. Slideshare and Prezi. 
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2.6.3.3 Phase 3: Peer review (Quality assurance of knowledge) 
This phase involves the peer review of the created knowledge by colleagues and like-
minded researchers on completed research submitted for publishing. The researcher 
strives to obtain feedback, which includes good and bad reviews, from colleagues on their 
completed research. During the peer review phase, the social networking tools used 
include tools to review the research output. The tools listed below include different types 
of social networking tools used during this phase: 
 Communication social networking tools, e.g. ResearchGate, Academia.edu, LinkedIn 
and Facebook; 
 Collaboration social networking tools, e.g. Twitter and Mendeley; 
 Multimedia social networking tools, e.g. YouTube. 
 
2.6.3.4 Phase 4: Share (Dissemination of knowledge) 
This involves the dissemination of published research output.  The researcher aims at 
increasing their impact as researcher by publishing the research in various formats and 
on various platforms for maximum exposure, sharing and dissemination. The tools listed 
below include different types of social networking tools used during this phase:  
 Communication social networking tools, e.g. ResearchGate, Academia.edu, 
Facebook, Twitter and Mendeley; 
 Collaboration social networking tools, e.g. Slideshare, Prezi, Mendeley, CiteULike, 
Diigo, Delicious and Skype; 
 Multimedia social networking tools, e.g. YouTube, Vimeo, Scribd, Flickr and Picasa. 
 
The above four phases represent the social interactions and forms of research 
collaboration that take place during the ARC. According to Cann et al. (2011:15), as 
illustrated in Figure 2.5 below, collaboration  can be described as the inclusion of the work 
conducted by all the people, which includes the researchers, librarians, funders and the 
general public, i.e. research community, that were involved in the research process. The 
research community’s ability to produce knowledge depends on the completion of each 
phase and each phase is seen as equally important to the production of knowledge.  
Social networking tools have the potential to contribute to each of the phases in the ARC. 
The social networking tools utilised in the research process are integrated for academic 
purposes as applied during the ARC. See Table A.1 in Appendix A for a comprehensive 
summary of the social networking tools applied in the ARC. 
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Figure 2.5: Academic research cycle (Adapted from Cann et al., 2011:15) 
 
The following section discusses the online resources and websites with social networking 
functionality.  
 
2.6.4 Online resources and websites with social networking functionality 
It is necessary to mention the existence of websites and online resources that are able to 
generate, track and record attention data, although they are not considered to be social 
networking tools. These therefore do have social networking functionalities. 
 
2.6.4.1 Online databases 
Scopus, which lists Mendeley altmetrics such as readers and snowball metrics, and 
ProQuest, which lists usage statistics including downloads and views of articles, are 
examples of online databases that have the functionality to generate, track and record 
altmetrics. 
 
2.6.4.2 Online archives and repositories 
Subject and institutional repositories such as the University of South Africa Institutional 
Repository (UnisaIR) have the functionality to track the views of the research output and 
display these as statistics. The attention data is tracked and displayed as usage statistics 
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via the website. The subject repositories include Figshare and ArXiv, for example. These 
repositories are online archives for researchers to upload their research. 
 
2.6.4.3 Online Open Access journals 
PlosOne is an example of an online Open Access journal, which allows altmetrics to be 
generated and made available via the journal website. The journal website displays the 
altmetrics for each article and is able to track the citations, views, downloads and shares 
of the journal articles within PlosOne.  
 
2.6.4.4 Review tools 
F1000 is an example of a review tool, which allows altmetrics such as usage, review and 
sharing and dissemination statistics to be generated and made available via the website. 
Review tools allow research output to be evaluated post-publication and are used to 
establish the quality and value of the research output after being published.  
 
 2.7 Social networking tools and related altmetrics 
There are social networking tools that overlap in functionality. For the purposes of this 
study, the social networking tool will only be discussed once under one functionality type, 
as discussed in section 2.6.1 (Table 2.2). The full spectrum of social networking tools and 
the altmetrics generated can be perused in Appendix A. The following is a discussion of 
the social networking tools and corresponding altmetrics, as defined by Konkiel (2013:3) 
and derived from the communication social networking tools, collaboration social 
networking tools and multimedia social networking tools. 
 
2.7.1 Communication social networking tools 
The first category of social networking tools, communication social networking tools, 
consists of: 1) professional social networking tools, 2) academic social networking tools, 
3) general social networking tools, 4) blogging, and 5) microblogging tools (see section 
2.6.1 for more detail on the types of social networking platforms). 
 
2.7.1.1 Professional social networking tools 
LinkedIn is an example of a professional social networking tool where researchers can 
create a professional employment profile for identification purposes and it connects 
researchers via work relationships (Gerard, 2012:867; Kietzmann, Hermkens, McCarthy 
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& Silvestre, 2011:248; Mangan, 2012:2; Thelwall & Kousha, 2014:722; Vorvoreanu, Clark 
& Boisvenue, 2012:5). Although LinkedIn is not considered an academic social 
networking tool, it does function as an academic networking community tool for 
collaboration purposes (Conteh-Morgen, 2013:1; Jamali, Russell, Nicholas & Watkinson, 
2014:603).  LinkedIn contains biographical information of the researcher such as name, 
role of the researcher in their employment capacity at the institution, the research 
institution affiliation, education history, employment history, research interests, list of 
publications (research output) and an opportunity to add a biography to the profile. 
Attention data can be generated and tracked in the form of indicator statistics such as 
social usage, networking and sharing statistics, as indicated in the example in Figure 2.6 
below. 
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Type of altmetric indicator * 
Social usage statistics Networking statistics 
(Network centrality) 
Sharing statistics 
Profile views “3 Profile views” 
1 search appearance 
Connections “17 Connections” Sharing with the option of listing 
publications via a URL link to LinkedIn 
profile 
* See Table 2.3 for a complete list of altmetric indicators with descriptions 
Figure 2.6: Example of LinkedIn altmetrics in LinkedIn profile (LinkedIn, 2018:1) 
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The section following includes a discussion on academic social networking tools with 
examples.  
 
2.7.1.2 Academic social networking tools 
Academic social networking tools are online websites aimed at the scientific community 
(Greifeneder et al., 2017:120). According to Thelwall and Kousha (2014:722), the focus 
of these tools falls on the producers of research, allowing researchers to upload and 
distribute the research output directly via the academic social networking tool profile and 
thus linking research output to the researcher. 
 
Academia.edu, ResearchGate and Epernicus are examples of academic social 
networking tools. For the purposes of this study Academia.edu and ResearchGate will be 
discussed in terms of background, characteristics and functionalities as examples of 
social networking tools as seen in literature investigating these tools (Ortega, 2015a:520; 
Ortega, 2015b:40).  
 
Academia.edu is a free academic social networking tool which caters for researcher 
profiling functionality where the researcher can create a research profile (Conteh-Morgan, 
2013:1; Laakso, Lindman, Shen, Nyman & Björk, 2017:125; Mikki, Zygmuntowska, 
Gjesdal & Al Ruwehy, 2015:1; Niyazov, Vogel, Price, Lund, Judd, Akil, Mortonson, 
Schwartzman & Shron, 2016:20; Williams & Woodacre, 2016:283). The Academia.edu 
profile, as indicated in the example in Figure 2.7 below, contains the biographical 
information of the researcher such as name, affiliation and faculty/department within the 
institution and the research interests.  
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Type of altmetric indicator * 
Social usage statistics Saving statistics Networking statistics 
(Network centrality) 
Sharing statistics 
Paper views, e.g. “3 Views” 
Total views, e.g. “29 Total Views” 
Downloads, e.g.  
“3 Downloads” 
Follows, e.g. “8 Followers” 
Following, e.g. “1 Following” 
Sharing with the option of listing 
publications via an  
Academia.edu profile 
* See Table 2.3 for a complete list of altmetric indicators with descriptions  
Figure 2.7: Example of Academia.edu altmetrics (Academia.edu, 2018:1) 
 
The list of research output is uploaded by the researcher and is displayed in the profile. 
The altmetrics displayed for the research output include the views for each publication 
and the number of downloads per publication. Thelwall and Kousha (2014:722) are of the 
opinion that Academia.edu is more popular with the social sciences and humanities. 
Academia.edu allows attention data to be generated and tracked such as social usage, 
networking, dissemination and sharing statistics. 
 
ResearchGate (RG) is another example of a free academic social networking tool which 
allows researchers to create an online research profile (Conteh-Morgan, 2013:1; Martín-
Martín et al., 2016:13; Mikki et al., 2015:1; Laakso et al., 2017:125; Nicholas, Clark & 
Herman, 2016:173). It originated from the need to communicate and network with fellow 
researchers (Conteh-Morgan, 2013:1; Mangan, 2012:5). Various studies suggest RG to 
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be more popular with the biosciences (Ortega, 2015a:532), physicians (Ortega, 
2017:812) and science and technology (Thelwall & Kousha; 2014:722). The RG profile 
contains biographical information of the researcher such as name, research institution 
affiliation, the subject category with research interests and qualification. RG allows 
altmetrics to be generated and tracked in the form of indicator statistics such as saving, 
social usage, networking, reviews, sharing and bibliometric statistics, as indicated in the 
example in Figure 2.8 below.   
 
 
Type of altmetric indicator * 
Social usage statistics Saving statistics Networking statistics 
(Network centrality) 
Sharing statistics 
Publication reads, e.g. 
“0 Reads” 
Publication views & 
downloads/reads, e.g. “93 Reads” 
(Note: Publication views and 
downloads recorded until July 
2015) 
Total reads, e.g. “351 Reads” 
Co-authors, e.g. “1 Co-author”
Followers, e.g. “97 Followers”
Following, e.g. “27 Following” 
Followers per publication, e.g.
“7 Followers” 
Option to share a publication 
with RG researchers via an 
RG profile. The items are 
displayed under the section 
“Publications” 
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Type of indicator
Reviews Bibliometrics Altmetric analysis 
Recommendations, e.g. “1 
recommendation” 
Skills endorsement, e.g. “Citation 
analysis” and “Digital Librarian” 
Q & A, e.g. “Number of  questions 
answered on RG” 
Citations for researcher, e.g. “68 
Citations” 
Citations per publication, e.g. “0 
Citations” 
RG score, e.g. “2.44 RG Score”. The higher 
the RG score, the more influential the 
researcher is considered on RG 
* See Table 2.3 for a complete list of altmetric indicators with descriptions  
Figure 2.8: Example of ResearchGate altmetrics (ResearchGate, 2018:1) 
 
The section following includes a discussion on general social networking tools with 
examples.  
 
2.7.1.3 General social networking tools 
General social networking tools include Facebook, Google+, etc. For the purpose of this 
study, Facebook will be discussed as an example to illustrate altmetrics derived from the 
social networking tools that accommodate a wider social audience.  
 
Facebook can be described as a free social media platform, which creates a social 
networking community for communication and sharing of content. Research by Kirschner 
and Karpinski (2010:1239), and Thelwall and Kousha (2014:722) include Facebook as a 
social networking tool that allows for the dissemination of research and communication. 
Facebook allows altmetrics to be generated and tracked such as usage, dissemination 
and sharing statistics, as indicated in the example in Figure 2.9 below.   
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Type of altmetric indicator * 
Social usage statistics Networking statistics 
(Network centrality) 
Sharing statistics 
Likes, e.g. “5 Likes” 
 
Connections, e.g. “159 Friends” Comment where Facebook allows for comment on videos on 
the post by clicking on the “Comment” link. Share content on 
Facebook, e.g. a video via “Share” link 
* See Table 2.3 for a complete list of altmetric indicators with descriptions 
Figure 2.9: Example of Facebook altmetrics (Facebook, 2018:1) 
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2.7.1.4 Blogging and microblogging  
BlogSpot is an example of a blogging tool with social networking capabilities, and Twitter 
and Pinterest are examples of microblogging tools with social media capabilities. For the 
purposes of this study, Twitter will be discussed as an example of altmetrics derived from 
the social networking tools that accommodate a wider social audience.  
 
Twitter can be described as a free microblogging social networking website where 
researchers can create a profile and instantly share their thoughts with the Twitter 
community using up to 140 characters (Bornmann, 2015:1126; Haustein, Lariviére et al., 
2014:208; Kim & Abbas, 2010:214; Thelwall & Kousha, 2014:722; Vorvoreanu et al., 
2014:1). 
 
Twitter functions as an academic social networking tool as researchers can send and 
receive tweets about research using the author and title of the research, DOI and URL. 
The research is disseminated and shared with the Twitter community using either the 
functionality of tweeting or retweeting. Twitter makes use of hashtags (#) to denote a 
specific topic, e.g. #altmetrics, thus allowing the researcher to keep track of specific topics 
and other researchers via aggregators (Kigotho & Doyle, 2012:5). A Twitter profile 
contains biographical information of the researcher such as name, geographical location 
and a short description. The profile includes the altmetrics of the tweets, which show the 
total tweets by the researcher, the people the researcher is following and who is following 
the researcher. Twitter allows altmetrics to be generated and tracked in the form of 
indicator statistics such as usage, networking, dissemination and sharing statistics, as 
indicated in the example in Figure 2.10 below (Eysenbach, 2011:1; Featherstone, 2014:1; 
Haustein, Bowman, Holmberg, Peters & Lariviére, 2014:292).  Research by Peoples, 
Midway, Sackett, Lynch & Cooney (2016:9) suggests Twitter can be used as an 
alternative discovery tool and for altmetric analysis (Ortega, 2016:1353; Peters, 
Beutelspacher, Maghferat & Terliesner, 2012:1). 
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Type of altmetric indicator * 
Social usage statistics Networking statistics (Network centrality) Sharing statistics 
Tweets, e.g. “29 Tweets” 
Retweets, e.g. “1 Retweet” 
Likes, e.g. “1 Like” 
Following, e.g. “6 Following” 
Followers, e.g. “7 Followers” 
Share content on Facebook, e.g. a  video via 
“Share” link 
Option to reply to a tweet or retweet, e.g. “1 
Retweet” 
* See Table 2.3 for a complete list of altmetric indicators with descriptions 
Figure 2.10: Example of Twitter altmetrics (Twitter, 2018:1) 
 
The section following includes more detail on collaboration social networking tools with 
examples.  
 
2.7.2 Collaboration social networking tools 
The second category of social networking tool, collaboration social networking tools, 
consists of citation and reference management tools with social media capabilities and 
social networking tools with bookmarking capabilities. 
 
2.7.2.1   Citation and reference management tools with social media capabilities 
Mendeley, Zotero and CiteULike are examples of citation and reference management 
tools with social media capabilities (Gasparyan, Nurmashev, Yessirkepov, Endovitsiy, 
Voronov & Kitas, 2017:1750; Thelwall & Kousha, 2014:722). For the purposes of this 
study, only Mendeley will be described.  
 
Mendeley can be described as a free online reference management and academic social 
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networking tool with research profiling functionality (Bar-Ilan, 2014:218; Farkas, 2012:23; 
Gunn, 2013:33; MacMillan, 2012:2; Mohammadi & Thelwall, 2014:1628; Zaugg, West, 
Tateishi & Randall, 2011:32). The profile includes the biographical information of the 
researcher, which includes name, affiliation, education experience, research interests, 
advisers, awards and grants. The researcher has the opportunity to add their research 
output to the profile. Mendeley tracks attention data for the publications linked to the 
researcher in the form of readership counts (Zaugg et al., 2011:32). Each time a research 
output is added to the Mendeley papers database by a researcher (i.e. reader); reader 
counts accumulate for the research output uploaded. The social networking functionality 
allows other researchers to follow the researcher via their profile and the researcher can 
follow other readers. Mendeley uses collaborative filtering to help a researcher to connect 
to other researchers with similar research interests and to locate references. Additionally, 
Mendeley links into Scopus to show the citations accrued by the researcher. Mendeley 
was originally created as a free tool and later purchased by Elsevier to include as part of 
their product suite. 
 
The researcher creating a Mendeley profile has the opportunity to create research groups 
with specific subject disciplines; these include private groups by invitation only and public 
groups either by invitation only or open to all to join and participate in (Jeng, He, Jiang &  
Zhang,  2012:1). Mendeley allows altmetrics to be generated and tracked in the form of 
indicator statistics such as usage, networking, dissemination and sharing statistics, as 
indicated in the example in Figure 2.11 below (Quint, 2012:1).   
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Type of altmetric indicator * 
Social usage statistics Saving statistics Bibliometrics Networking statistics (Network 
centrality) 
Media mentions, e.g. 
 “0 Views” 
Views, e.g. “0 Views” 
Publication reads, e.g.
“109 Readers” 
Citations, e.g. “36 Citations” 
(sourced from Scopus) 
Citation analysis, e.g. “1 h-index” 
(sourced from Scopus) 
Co-authors, e.g. “1 co-author” 
Followers, e.g. “Followers 945” 
Following, e.g. “Following 137”  
* See Table 2.3 for a complete list of altmetric indicators with descriptions 
Figure 2.11: Example of Mendeley altmetrics (Elsevier, 2018c:1) 
 
2.7.2.2 Social networking tools with bookmarking capabilities 
Delicious and Diigo are examples of social networking tools with bookmarking 
capabilities. For the purposes of this study, only Delicious will be discussed.  
  
Delicious can be described as a free social media platform that allows researchers to 
bookmark websites. Altmetrics can be generated and tracked in the form of usage 
statistics, as indicated in Figure 2.12 below.   
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Type of altmetric indicator * 
Social usage statistics Networking statistics (Network centrality) Sharing statistics 
Webpage bookmarks, e.g. 
“Bookmarks”/“Favourites” 
Following, e.g. “0 Following” 
Followers, e.g. “0 Followers” 
Share content via RSS feed 
* See Table 2.3 for a complete list of altmetric indicators with descriptions 
Figure 2.12: Example of Delicious altmetrics (Delicious, 2018:1) 
 
2.7.3 Multimedia social networking tools 
The third category of social networking tools, multimedia social networking tools, consists 
of multimedia tools with social networking functionality. Slideshare and YouTube are 
examples of multimedia social networking tools. For the purposes of this study, only 
YouTube will be discussed.  
 
YouTube can be described as a free social media platform that allows researchers to 
upload videos. It allows altmetrics to be generated and tracked in the form of indicator 
statistics such as usage and sharing statistics, as indicated in the example in Figure 2.13 
below.   
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Type of altmetric indicator * 
Social usage statistics Networking statistics (Network centrality) Sharing statistics 
Video views, e.g. “7 Views” 
Video likes and dislikes, e.g.  
“0 Likes” and “0 Dislikes” 
Following, e.g. “0 Following” 
Followers, e.g. “0 Followers” 
Share content via “Share” function 
Comments via “Comment” option 
* See Table 2.3 for a complete list of altmetric indicators with descriptions 
Figure 2.13: Example of YouTube altmetrics (YouTube, 2018:1) 
 
The section following includes a discussion on review tools as example of a social 
networking tools.  
 
2.7.5 Review tools 
There are several review tools with social networking functionality. F1000 is an example 
of such a review tool.  
 
F1000 can be described as a free social networking tool for reviewing post-publication 
scholarly research output by nominated expert researchers (Bornmann & Haunschild, 
2015:479; Haustein, Sugimoto & Lariviére, 2015:3; Konkiel, 2013:3; Li & Thelwall, 
2012:451). F1000 allows altmetrics to be generated and tracked in the form of indicator 
statistics such as usage, review and sharing and dissemination statistics.  
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2.7.5 Online publisher archives 
PlosOne, Dryad and Wiley are examples of online publisher archives with social media 
capabilities. For the purposes of this study, PlosOne, an online journal with an 
environmental science content to cater for SES researchers, is examined as a publisher 
archive as an example of a social networking tool. Konkiel (2013:3) refers to the above 
social networking tools as content platforms whose function includes uploading research 
output for sharing and dissemination. 
 
PlosOne can be described as a free Open Access scientific journal that allows the 
electronic submission of original research by researchers. It allows altmetrics to be 
generated and tracked in the form of indicator statistics such as usage, bibliometrics and 
sharing statistics. PlosOne displays the article record with the bibliographic details and 
the statistics related to the article in a stats block. The stats block includes the bibliometric 
and altmetric indicators of the article uploaded onto PlosOne, i.e. the citation count, the 
number of views per publication, how many times the publication was saved and how 
many times the publication was shared, for each publication, as indicated in the example 
in Figure 2.14 below (Akbulut, 2013:20; De Winter, 2015:1773, Howard, 2013:4).   
 
Type of altmetric indicator * 
Social usage statistics Bibliometrics Sharing statistics 
Publication saves, e.g. “48 Save” 
Publication views, e.g. “3759 Views” 
Citations, e.g. “10 Citations” Share content, e.g. “11 Shares” 
* See Table 2.3 for a complete list of altmetric indicators with descriptions 
Figure 2.14: Example of PlosOne altmetrics (PlosOne, 2018:1) 
 
The following section following includes a discussion on repositories.  
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2.7.6 Repositories 
Webpages with social networking functionality generating altmetrics consist of 
repositories (institutional and subject) and online archives. Both institutional and subject 
repositories allow researchers to self-archive research output (Laakso et al., 2017:126; 
Lynch, 2003:327). 
For the purposes of this study, the University of South Africa Institutional Repository 
(UnisaIR) will be discussed. Figshare and ArXiv are examples of subject repositories that 
generate altmetrics (Bar-Ilan, 2014:217; Singh, 2011:138).  For the purposes of this study, 
only Figshare will be discussed.  
 
2.7.6.1 Institutional repositories 
UnisaIR is an example of an institutional repository, which uses DSpace as an online 
archive for indexing the research generated at University of South Africa (Unisa). The 
publications indexed on UnisaIR are listed with an author link as part of the search 
facilities. UnisaIR allows altmetrics to be generated and tracked in the form of usage 
statistics, as indicated in the example in Figure 2.15 below.   
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Type of altmetric indicator * 
Social usage statistics 
Total visits to item, e.g. “324 Views” 
Views per month, e.g. “February 2018 has 0 Views” 
File visits, e.g. “558” views 
Top country views, e.g. “104 United States” 
* See Table 2.3 for a complete list of altmetric indicators with descriptions 
Figure 2.15: UnisaIR altmetrics (University of South Africa, 2018) 
 
2.7.6.2 Subject repositories 
A subject repository is an online archive created for the electronic archiving of research 
within a specific discipline or subject field for pre- and/or post-prints (Björk, 2014:698; 
Gasparyan et al., 2017:1750). Figshare is a subject repository catering for various 
disciplines by allowing the archiving of manuscripts and pre-prints as well as the data 
associated with the research (Singh, 2011:138). The Figshare user profile contains 
biographical information of the researcher such as name, researcher job title, 
geographical location and research interests. The researcher can upload the research 
publications and content to the e-archive. Figshare allows altmetrics to be generated and 
tracked in the form of usage statistics. Bar-Ilan (2014:224) suggests that although subject 
repositories were originally developed to cater for a specific audience, researchers seem 
to favour using institutional repositories over subject repositories for self-archiving. 
  
2.8 Interpretation of altmetrics 
Researchers are cautioned when interpreting altmetrics due to the complex nature of 
altmetrics across the diverse sources for diverse audiences (Kwok, 2013:492; Pickard, 
2012:1; Piwowar, 2013a:9). Altmetrics should add meaning, give context to the societal 
impact of the researcher, and complement the existing traditional impact to give a more 
inclusive broader impact of the researcher and the research. 
 
Haustein (2015a:5; 2015b:37) explains the relevance of the various theories used in the 
interpretation of altmetrics which are based on the behaviour of citing and citation 
analysis. The normative theory of citing, as formulated by Merton in 1973, is that the 
behaviour of citing is based on normative theory, which is based on the belief that 
researchers act according to the “Ethos of Science” (Merton, 1973:267; Nicolaisen, 
2007:615). The four values and norms, which underpin the “Ethos of Science”, are the 
following:  
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 Communism refers to the common ownership of goods and translates to information, 
which is cited and allows credit to be given to research used.  
 Universalism refers and translates to information, which is cited and allows for credit 
to be given to research used.  
 Disinterestedness refers to the value and norms where scientists conduct research 
for the common gain of humankind and not out of professional gain.  
 Organised scepticism refers to research being scrutinised critically before being 
accepted by peers, which translates into scientists publishing research and subjecting 
it to scrutiny by peers in order to create new research that will be accepted by peers.  
 
Sugimoto (2016:382) claims that citations can be seen as “tools of persuasion” where the 
scientific community conceives the citation as adding value to the work being cited and 
as an endorsement of the scientific work. Merton (1973:267) believed that the more 
scientific work was endorsed and received recognition, the more it accrued value and 
added to the reputation of the scientist. This led to the understanding that scientists with 
a higher reputation would be able to accrue more reputation and demonstrates the 
accumulative effect that citations received will help lead to more citations due to the 
reputation of the scientist (Nicolaisen, 2007:619).   
 
The theory of attention economics, described by Davenport and Beck (2001), is that 
human attention becomes increasingly valuable as information increases in volume. This 
is the attention spent/used during the act of giving attention to scrutinising information 
and sifting through research by other scientists, in order to locate useful and relevant 
information. Value can therefore be assigned to the information, which receives attention 
as it involved actions to scrutinise. It is therefore suggested that the theory of attention 
economics can be used to evaluate the popularity and novelty of research located on 
social networking tools and platforms. 
 
Applying the above theories to various acts within altmetrics is based on the attention a 
research output receives on social media, which Haustein, Bowman and Costas (2015:3) 
term an “act”. This translates to activity, which takes place and leads to an online event-
taking place on a social networking tool, e.g. a tweet on Twitter or a saving of a reference 
from Mendeley. Their study suggests three categories of “acts” which leave a digital 
footprint of the research output and therefore makes the research output traceable online. 
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The three categories are: 1) access, 2) appraise, and 3) apply. The act of accessing a 
research output on a social networking tool would mean there is a trace online of the 
research output being accessed. Haustein et al. (2015:3) indicate that the boundaries of 
these acts are fuzzy and can overlap depending on the use of the research output. These 
acts have levels of engagement, which increase as the use of the research output 
changes.  
 
The access category refers to an “act” where a research output is accessed online if 
interest is shown in it. For example, a journal article would be accessed via an online 
repository such as Figshare – representing the first level of engagement. The access 
category therefore represents activities such as viewing, saving, downloading and 
bookmarking. The actions are counted and recorded as acts. The indicator can be 
counted and tracked and is a measurable unit. Saving/downloading the journal article into 
an online citation and reference management tool such as Mendeley would represent the 
first level of engagement.  
 
The appraise category refers to the act of mentioning the research output on a social 
networking tool or platform. If a journal article is accessed and the next act involves a 
mention of the article in a slide presentation or a review on a blog, the level of engagement 
would fall within the appraise category, which represents the second level of engagement 
with the journal article. The indicator can be counted and tracked and is a measurable 
unit. The mentioning or reviewing of the journal article would represent the second level 
of engagement as it assumes that the journal article has already been accessed on the 
first level of engagement. 
 
The third level of engagement, applying, is represented when the research output is 
actively used, either sections of it, or it is transformed, adapted or interpreted in a research 
project, e.g. writing a research article for publication. The pre-print of a journal article can 
be uploaded onto an institutional repository or onto an academic social networking tool 
such as ResearchGate. The act of applying the knowledge from the journal article implies 
a higher level of engagement with the article. 
 
In essence, the act of saving a journal article in Mendeley results in the understanding 
that the article was used for research purposes, e.g. downloaded with the intention of pre-
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citation, as Mendeley is a citation and reference software management tool. Although not 
all journal articles saved to Mendeley are used for citations, the intention to cite is implied. 
Similarly, mentioning a citation in Twitter either by researchers or by members of the 
public allows for the dissemination and sharing of the research. The act of recommending 
a research output on F1000 allows research to be peer reviewed by experts in the subject 
discipline. This is an act, which, if the research is endorsed, will affect the reputation of a 
researcher positively and add to the societal impact of the researcher (Bornmann, 
2014b:948). Mentions of research output in a blog posting for discussion or dissemination 
purposes entails the act of involvement of the research output in the post (Haustein, 
2015a:9). 
 
Through the interpretation of altmetric data, attention is captured as evidence within a 
level of engagement where the research output is discussed, analysed and peer 
reviewed. Once the research output becomes part of a policy, for instance, and an 
influence can be exerted and transformed into everyday working places and practices, 
the societal impact can be seen and felt. The societal impact of a research article is the 
influence the research output has on the public and society.   
 
2.8.1 Application of altmetrics as research metrics 
Altmetrics have not been established as research metrics used widely for research 
evaluation (Bornmann & Haunschild, 2016:530). However, various studies and 
stakeholders are campaigning for the inclusion of altmetrics into research metrics for 
utilisation in research evaluation, as alluded to in section 2.4.5, and as part of digital 
portfolios, to be discussed in more detail in section 7.4.4. This is an attempt to establish 
more inclusive research metrics for the representation of research impact, supplemented 
by societal impact from altmetrics, i.e. measuring the attention that research receives 
from society (Bornmann, 2014b:948; Caberra et al., 2017:138; Chen et al., 2015:97, Enis, 
2015:30; Galligan, 2012:1; Piwowar & Priem, 2013:10). 
In an attempt to guide all stakeholders in research evaluation, the Leiden Manifesto by 
Hicks, Wouters, Waltman, Rijke and Rafols (2015:430), in essence proposes a set of 
principles for applying research metrics. The ten principles are aimed at establishing best 
practices for applying research metrics with the focus on using robust statistics and sound 
judgement.  
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The Leiden Manifesto, in summary, proposes the following: 
1) Qualitative expert evaluation should be considered during research quantitative 
evaluation in a supportive capacity.  
2) The measurement of performance should be conducted taking the research missions 
of the institutions and those of the researcher into consideration. 
3) Care should be taken in protecting locally relevant research.  
4) Data collection and analysis of the data should be kept transparent, open and simple. 
5) The researchers and research institution being evaluated should be allowed to verify 
and analyse the data. 
6) Subject discipline citation practices and variations in publications in subject discipline 
fields should be taken into account. 
7) Qualitative judgement must be used as a base for individual researchers’ assessment. 
8) False precision and misplaced concreteness should be avoided. 
9) The systematic effects of the assessment should be recognised. 
10) The importance of updating and scrutinising the indicators utilised in research 
evaluation on a regular basis should be recognised. 
The above ten principles are proposals for both researchers and research stakeholders 
to keep in mind when applying research metrics during research evaluation exercises. 
This highlights the need to adhere to best practices and apply responsible research 
measurement for accurate and quality research evaluation.  
 
Altmetric aggregators help to track, gather and analyse altmetric indicators for 
responsible use and are a supplement to bibliometrics for utilisation as inclusive research 
metrics. 
 
2.8.2 Altmetric analysing tools  
The purpose of altmetric tools is to capture and record the attention data of research 
output that has been uploaded, shared or imported into social networking tools. The 
purpose of an altmetric analysing tool would be to measure the impact of the research 
output present on a real-time basis and to present the impact in a visualised score 
(Dhiman, 2015:312). The altmetric tools mentioned in the literature, which can be utilised 
for the analysis of altmetrics, include PlumX, ImpactStory, PLoS Impact Explorer (Article 
Level Metrics), ScienceCard, ReaderMeter.com, PaperCritic, Crowdometer and Altmetric 
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Explorer (Altmetric, 2018:1; Dhiman, 2015:312).   
 
PlumX and ImpactStory are fee-based tools, which require subscriptions for access to 
the information. PLoS Impact Explorer is powered by Altmetric.com. Altmetric Explorer is 
a free service and allows users to register an account in order to monitor and act as 
ambassadors for the altmetrics movement as part of awareness and training campaigns 
(Suiter & Moulaison, 2015:816). 
 
The motivation for being able to interpret altmetrics lies in the following (Konkiel, 2015:1; 
Madjarevic, 2015:8): 
 Altmetrics can help the researcher find out what attention their research output is 
receiving. 
 Altmetrics can indicate where the research output is receiving the most attention and 
“traction”. 
 Altmetrics help to identify geographically which researchers are engaging with the 
content of the research output. 
 Altmetrics will indicate whether the research output of the researcher has influenced 
policy and whether new research has been initiated because of the engagement with 
the content of the research output. 
 Altmetrics can help to identify whether the research output is receiving positive or 
negative reactions. 
 
2.8.3 Altmetric data aggregators 
An altmetric data aggregator, e.g. Altmetric.com, is a tool that collects and records 
attention data from article-level metrics to measure the societal impact of research 
(Bornmann, 2014b:948, Erdt, Nagarajan, Sin & Theng, 2016:1118; Zahedi & Costas, 
2018:3) and provides evidence of the broad impact of the research (Adie, 2014:349). 
Cress (2014:1123) suggests that apart from being an aggregator for altmetrics and 
creating a measurement indicator to gauge the validity of altmetrics, Altmetric.com can 
indeed help maximise the scholarly and societal impact of research output. 
 
The features of altmetric aggregators include attention data for downloading statistics 
such as social media shares, discussions, reference manager’s counts and links from 
mainstream media websites, which result in data containing demographics and profile 
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information (Erdt et al., 2016:1122). Altmetric Explorer makes the data available via 
application programming interfaces (APIs) and allows for the analysis of the data (Adie & 
Roe, 2013:12).   
 
Altmetric Explorer displays the attention an article has received using the Attention Score 
Wheel, as illustrated in the example in Figure 2.16 below. The wheel, which represents 
the attention data score, is not an indication of the quality of the article, but rather of the 
amount of attention the article is receiving on social networking tools (Erdt et al., 
2016:1120; Trueger, Thoma, Hsu, Sullivan, Peters & Lin, 2015:550). Altmetric Explorer 
uses a weighted score algorithm. The highest weight, 8 is assigned to attention received 
from News items. A mention received in blogs receives 5. Mentions in Wikipedia and 
policy documents receive 3. A mention in Sina Weibo, Twitter and F1000, Publons or 
Pubpeer receives 1. Mentions on LinkedIn receive 0.5. Mentions on Facebook, Q&A, 
YouTube and Reddit or Pinterest receive 0.25. In the example in Figure 2.16, the article 
has received an attention data score of 7655, which is a total of the individual mentions 
expressed in a total attention data score. Each colour in the wheel represents a different 
attention data type.  
 
Figure 2.16: Examples of attention score wheels in Altmetric Explorer (Altmetric, 
2018:1) 
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A limitation of Altmetric.com is that the tool does not include the tracking usage statistics 
of Figshare, GitHub, Slideshare and Dryad, and no scholarly and non-scholarly citations 
statistics tracked or recorded for PubMed, Scopus, Scienceseeker, Wikipedia, Web of 
Science and Google Scholar (Dhiman, 2015:313). Altmetrics.com previously listed the 
following set of altmetric-generating sources: CiteULike, Delicious and F1000 (Erdt et al., 
2016:1157), but currently lists the following set of altmetric-generating sources: 
Mendeley, Twitter, Google+, Dimensions, Facebook, Scopus, News, Blogs, Reddit and 
Q&A (Erdt et al., 2016:1157; Thelwall, 2018:433). This reflects the changing nature of 
tools adapting to the needs of stakeholders and the users’ feedback as Scopus (refer to 
section above) is currently reflected as a source of altmetric data.  
 
The types of attention data received give context to the research output, as seen in Figure 
2.17 below. The attention data is presented in the Tabs (at the top of the screen) 
according to type of attention received and can be accessed to view the attention data in 
a short report format. A short summary of the research outputs is displayed under the 
Summary tab with a short interpretation of the attention received and the societal impact 
of the journal article. 
 
Figure 2.17: Example of summary of attention score (Altmetric, 2018:1) 
 
The News tab, for example, displays mentions received for the journal article in the 
various online newspapers, as seen in Figure 2.18 below. The list contains hypertext links 
to each source of the information and can be accessed by following the link. 
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Figure 2.18: Example of attention data on News tab (Altmetric, 2018:1) 
 
The Twitter tab, as seen in Figure 2.19 below, lists the tweets received for the journal 
article in various Twitter accounts and # topic categories. The list contains the tweets and 
hypertext links to where each tweet originated and can be accessed by following the link. 
Research by Cress (2014:1124) and Hassan, Imran, Gillani, Aljohani, Bowman and 
Didegah (2017:1057) mention that their research regarding Altmetrics.com shows that 
the overwhelming majority of social interest is generated by Twitter.  
 
Figure 2.19: Example of attention data on Twitter tab (Altmetric, 2018:1) 
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In addition, the Dimensions tab lists the citations received for the journal article in the 
research output, as seen in the example in Figure 2.20 below. The list contains hypertext 
links to each webpage where the citation was sourced and can be accessed by following 
the link. 
 
Figure 2.20: Example of attention data on Dimensions tab (Altmetric, 2018:1) 
 
The Scopus tab lists the citations received for the journal article in the Elsevier citation 
resource Scopus as well as the hypertext links to each webpage where the citation was 
sourced and can be accessed by following the link. 
 
See Table A.2 in Appendix A for a summary of the altmetric data represented on Altmetric 
Explorer (Dhiman, 2015:313; Robinson-Garcia et al., 2014:362). 
 
2.9 Summary 
In order to define altmetrics as a concept, it was necessary to investigate the existing 
research metrics used in research performance and impact evaluations. The research 
metrics investigated included bibliometrics as a traditional research metric. The 
relationships between bibliometrics, informetrics, scientometrics, webometrics and 
cybermetrics were discussed. 
 
Altmetrics as a concept was investigated and a definition was formulated for the purpose 
of this study. The realization that altmetrics was initially understood in the literature as 
being an alternative metric to bibliometric, yet the notion evolved to altmetrics being 
recognized as a complementary metric to bibliometrics. The relationship between 
 
69 
 
bibliometrics and the related research metrics was shown using a diagram in Figure 2.4. 
It was also illustrated that altmetrics are a heterogeneous subset of research metrics and 
a subset of informetrics, scientometrics, cybermetrics and webometrics. Existing studies 
on the correlations between altmetrics and bibliometrics were discussed. 
 
In order to understand how social networking tools can be applied within a research 
environment, the types of social networking tools that generate altmetrics were listed 
according to category. The social networking tools were then discussed using the four 
phases of the ARC. The ARC illustrates how social networking tools can facilitate social 
interactions and collaboration in a research environment. The social networking tools 
used in a research environment were discussed in detail according to type and category. 
 
Altmetrics add meaning and give context to the societal impact of the researcher and 
complement the existing traditional impact to give a more inclusive, broader impact of the 
researcher and their research. The interpretation of altmetrics has become essential, yet 
has proven to be problematic due to its complex nature. The various advantages and 
disadvantages of altmetrics were listed in detail. The Leiden Manifesto was discussed 
briefly as guidelines for all stakeholders in research evaluation with the aim of proposing 
a set of principles for applying research metrics. Altmetric Explorer as an altmetric 
analysing tool was scrutinised to illustrate how the altmetrics are calculated.   
 
The following chapter will focus on defining e-visibility for researchers. 
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CHAPTER 3 
E-VISIBILITY OF RESEARCHERS 
 
3.1  Introduction 
In this chapter, the e-visibility of researchers will be discussed by investigating the themes 
associated with researcher e-visibility, namely: 1) research online presence, 2) 
researcher discoverability, 3) research output accessibility. The section on research  
e-profiles covers the components of a research e-profile and the types of research  
e-profiles. The latter part of the chapter deals with the evolving role of academic librarians 
with the introduction of academic social networking tools such as Web 2.0 technologies 
as part of research support for researchers and an e-visibility strategy for researchers is 
considered.  
 
3.2 Prelude to online research activities 
Advances in technology mean that scientific peer-reviewed publications and scholarly 
information are readily available to researchers online via the Web. Jeng, He & Jiang 
(2015:1) suggest that researchers are now embracing online research practices and 
becoming part of online research communities. 
 
Social media and the proliferation of peer-reviewed scholarly information on the Web 
have changed the research process (Taraborelli, 2008:1). Eckman (2013:1) describes 
the research process acceleration as a phenomenon that has changed the character of 
research on a global scale. The research by Eckman shows that all stakeholders within 
the global research environment have been impacted, and now new activities have 
emerged such as collaboration, competitive evaluation of research and open publishing. 
During the research cycle, social media allows researchers to discover scholarly peer-
reviewed information via online research communities and to collaborate with researchers 
with similar research interests (Alhoori & Furuta, 2011:176; Kraker et al., 2012:1017; Lin 
& Tsai, 2011:1249; Redden, 2010:219).  
 
Academic social networking platforms enable the creation and curation of scholarly 
information and peer reviewing within academic online research communities (Darling et 
al., 2013:3; Kortelainen & Katvala, 2012:661; Li et al., 2012:461). This process adds to 
the body of knowledge at a faster pace than the traditional research process (Luther, 
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2012:1; Mangan, 2012:1). The social media tools are only effective for researchers that 
understand their value and indeed utilise these online tools (Gunn, 2013:33). Effective 
utilisation of social media tools translates to increased Web activity by the researcher. 
The creation of academic social media tools originates from an attempt to embrace and 
accommodate the need of researchers to utilise social networking technology with a 
research focus on academia (Arda, 2012:67; Mangan, 2012:1). 
 
The new social media technologies have brought about a changing role for academic 
librarians and an acknowledgement of the value that these technologies add to the 
research process (Lapinski et al., 2013:293). The emerging new social media 
technologies have necessitated embracing these technologies and the Open Access 
movement (Alvarez-de-Toledo, 2011:1; Horwitz Gray et al., 2007:32; Pickard, 2012:1). 
These social media tools have become instrumental in harvesting attention data, 
providing alternative metrics for deriving predictive citation trends and behaviour (Taylor, 
2013:11).  
 
Various studies report on creating a research online presence (Alsagoff, 2012:7; Cann et 
al., 2011:7; Chang, 2012a:1 and 2012b:1; University of Manchester, 2013:1; University 
of Simon Fraser, 2013:1). Goodier and Czerniewicz (2012:2) published a comprehensive 
South African initiative consisting of four steps for encouraging academics to create a 
research online presence. An outcome of the study by Goodier and Czerniewicz (2012:2) 
is guidelines for researchers in order to increase their research online presence (visibility) 
with the aim of increasing their research impact by increasing their citation count.  
 
In order to define e-visibility as a concept, it is necessary to investigate various themes 
associated with researcher presence on the Web and visibility as a researcher. 
 
3.3 Research e-visibility 
In 2001 research by Lawrence (2001:521) indicated that research available online 
increased the impact of the published paper. This meant that researchers that published 
online were more likely to be downloaded and cited by other researchers. Studies by  
Ale-Ebrahim and Salehi (2013:3), Bar-Ilan et al. (2012:1) and Norman (2012:9) 
encourage researchers to focus on publishing in high-impact online journals for increased 
visibility in order to be discoverable and accessible. Rotich and Musakali (2014:40, 48) 
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argue that the driving force behind most scientists would be to have maximum research 
visibility and that researchers should be “academically visible” in order to be relevant as 
researchers. The focus falls on researchers being visible, by publishing online, to other 
researchers in their subject field. According to Ale-Ebrahim, Salehi, Embi, Danaee, 
Mohammadjafari, Zavvari, Shakiba and Shahbazi-Moghadam (2014:63) visibility 
increases downloads and citations. Czerniewicz and Wiens (2013:30) encourage 
research to be “visible” and indicate the disadvantages of when research is “not visible”, 
not retrievable and not discoverable. Cheek and Øby (2018:9) suggest maximising online 
visibility. It has become essential to have a research online presence.   
 
Three themes therefore emerge from the above arguments on researcher visibility: 1) a 
researcher should have an online presence and research should be available online, 2) 
the research should be discoverable, and 3) the research should be accessible (see 
Figure 3.1).   
 
Figure 3.1: E-visibility themes (Source: Author’s own) 
  
3.3.1 Research online presence 
Chung and Park (2012:207) describe the researcher online presence on the Web as the 
number of web mentions of a researcher. This is the number of times a researcher is 
mentioned or search hits are retrieved for the author on the Web. This would include the 
research publications of the researcher and scholarly communications by the researcher 
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on the Web.  
 
Chung and Park (2012:213) suggest that for research to have an impact, it should be 
visible to all possible audiences online. This means that researchers are obliged to 
consider online research practices to ensure that their research is visible to a wider 
audience and available on online platforms in an online format (Cheek & Øby, 2018:9; 
Norman, 2012:4). 
 
The theme research online presence therefore alludes to the researcher’s online 
presence as an individual and to the research output associated with the researcher 
within the following context: 
 General presence on the Web via online search engines and websites, e.g. Google, 
Yahoo and Bing;  
 Professional presence on professional websites and social networking tools, e.g. 
LinkedIn (Conteh-Morgen, 2013:1; Mangan, 2012:1);  
 Research presence on online databases and repositories, e.g. UnisaIR and ArXiv 
(Bar-Ilan, 2014:217; De Ridder, Bromberg, Michaut, Satagopam, Corpas, Macintyre 
& Alexandrov, 2013:1; Norman, 2012:1; Repanovici, 2010:58); traditional citation 
resources, e.g. Web of Science, Scopus and Google Scholar; and academic social 
networking tools, e.g. ResearchGate, Academia.edu and Mendeley  (Arda, 2012:71; 
Bar-Ilan et al., 2012:1; Campos & Valencia, 2015:265; Chang, 2012a:1; Niesche, 
2013:1; Ovadia, 2013:194). 
 
3.3.2 Researcher discoverability 
Studies on researcher visibility indicate that research should be discoverable  
(Ale-Ebrahim, Salehi, Embi, Tanha, Gholizadeh & Motahar, 2014:123; Ale-Ebrahim, 
Salehi, Embi, Tanha, Gholizadeh, Motahar & Ordi, 2013:94; Norman, 2012:4). This 
results in research publications being easy to find by being available on online platforms 
where other researchers can search and discover research of interest. Research should 
therefore reach the widest audience possible (Ale-Ebrahim & Salehi, 2013:3).  
 
Researcher discoverability relates to the online discoverability of the researcher and their 
published research. This means that the researcher and their research output (published 
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scholarly research) can be discovered by other researchers via online search engines, 
e.g. Google Scholar, and databases, e.g. ScienceDirect. A research online presence is 
made possible in various ways. The most common method is to create a research online 
presence using an e-profile (Ward, Bejarano & Dudás, 2015:174). 
The theme researcher discoverability therefore alludes to the researcher’s online 
discoverability as an individual as well as the research output associated with the 
researcher, within the following context:  
 Researcher discoverability in a general context on the Web via online search engines 
and websites such as Google, Yahoo and Bing; 
 Researcher discoverability in a professional context on professional websites and 
social networking tools which include non-traditional e-profiles, e.g. LinkedIn (Conteh-
Morgen, 2013:1; Mangan, 2012:1);  
 Researcher discoverability in a research context on online databases and on 
traditional citation resources, e.g. ResearcherID, Scopus Author ID and Google 
Scholar citation research e-profiles (Ward et al., 2015:174); research e-profiles on 
academic social networking tools, e.g. ResearchGate, Academia.edu and Mendeley 
(Arda, 2012:71; Bar-Ilan et al., 2012:1; Campos & Valencia, 2015:265; Chang, 
2012a:1; Chang, 2012b:1; Niesche, 2013:1; Ovadia, 2013:194) and e-profiles on a 
consolidated research e-profile, e.g. Open Researcher and Contributor ID (ORCID) 
(Haak, Fenner, Paglione, Pentz & Ratner, 2012:259; Thorisson, 2012:1).  
 
3.3.3 Research output accessibility  
Studies on researcher visibility indicate that research should be accessible (Norman, 
2012:4; Ale-Ebrahim et al., 2013:94; Repanovici, 2010:58; Ale-Ebrahim & Saheli, 
2013:3). In other words, it must be easily accessed by other researchers. Research output 
accessibility implies that the research is stored online for dissemination, sharing and 
archival purposes on repositories (De Ridder et al., 2013:1; Kuo, Tsai, Wu & Alhalabi, 
2017:983; Laakso et al., 2017:126; Norman, 2012:4: Repanovici, 2010:58). Czerniewicz 
and Wiens (2013:39) suggest that the content of research should be retrievable and 
downloadable by other researchers to peruse and cite. Niyazov et al. (2016:20) indicate 
that research uploads to academic social networking tools enable these uploads to be 
communicated to followers via notifications, thus increasing the accessibility of the 
research output. 
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Various studies emphasise improving the accessibility of research by self-archiving 
research and uploading it onto Open Access repositories, e.g. subject repositories or 
institutional repositories (Ale-Ebrahim et al., 2013:94; Ale-Ebrahim & Saheli, 2013:3; 
Czerniewicz & Wiens, 2013:34; Rotich & Musakali, 2013:42). The study by Czerniewicz 
and Wiens (2013:34) stresses the effectiveness of self-archived articles as self-archives 
are highly downloaded. Certain researchers prefer to self-archive to subject repositories 
instead of institutional repositories (Xia, 2008:489). It is also suggested that researchers 
already familiar with self-archiving tend to self-archive to institutional repositories (Xia & 
Sun, 2007:73). Repanovici (2011:116) suggests that research uploaded onto institutional 
repositories of research institutions increases the visibility of the researchers. 
 
Research by Ale-Ebrahim et al. (2014:120) and Lawrence (2001:521) reveals a 
relationship between the visibility of an article and the citation counts where the visibility 
of an article increases the opportunity to attract citations.    
 
The theme research output accessibility alludes to the accessibility of the researcher’s 
research output regarding retrieval and downloading within the following context:  
 Research output accessibility in a general context on the Web via online search 
engines and websites, e.g. Google, Yahoo and Bing (Haak et al., 2012:259; 
Thorisson, 2012:1);  
 Research output accessibility in a professional context on professional websites, e.g. 
LinkedIn (Conteh-Morgen, 2013:1; Mangan, 2012:1); 
 Research output accessibility in a research context on online databases and 
traditional citation resources, e.g. Web of Science, Scopus and Google Scholar; 
academic social networking tools, e.g. ResearchGate, Academia.edu and Mendeley 
(Arda, 2012:71; Bar-Ilan et al., 2012:1; Campos & Valencia, 2015:265; Chang, 
2012a:1;  Niesche, 2013:1; Ovadia, 2013:194)  and repositories, e.g. UnisaIR (Bar-
Ilan, 2014:1; De Ridder et al., 2013:1; Norman, 2012:1; Repanovici, 2010:58).  
 
3.4 Defining e-visibility 
In the above section, the three themes of e-visibility were discussed. For the purpose of 
this study, e-visibility can be described as the research online presence, researcher 
discoverability and research output accessibility of a researcher and their research on the 
Web. This translates to researchers increasing their research online presence in order to 
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enhance their online discoverability as researchers and that of their research, enhancing 
the research output accessibility of their research for maximum retrieval and downloading 
to increase citation counts and their impact as researchers. 
 
This interpretation of e-visibility enables the researcher to understand the opportunity of 
online facilitation of research and research-related activities and research across online 
research communities. The interactions of researchers and research output on research 
communities distinguish between the general e-visibility of the researcher and their 
research e-visibility. Research e-visibility has an exclusive research or research-related 
interaction focus, whereas general e-visibility includes a more inclusive focus on the 
online interactions of a researcher, including the general or private interactions, which do 
not include research. The general e-visibility of a researcher includes online visibility on 
general websites, social media and various search engines, whereas research e-visibility 
incorporates only the visibility related to the researcher in their researcher capacity.  
 
The assumption is that online research communities incorporate various types of social 
networking platforms supported by like-minded researchers with common ideas for a 
common purpose and in essence promoting e-visibility. E-visibility therefore embraces 
research online presence, researcher discoverability and research output accessibility via 
1) professional online communities, and 2) academic social networking tools and 
websites. An example of a professional online community would be LinkedIn, with a focus 
on promoting the professional e-visibility of a researcher, targeting the employment 
industry as the audience (Mangan, 2012:2). The academic social networking tools such 
as ResearchGate and Academia.edu are focused on promoting research and related 
activities to researchers via the social networking platforms (Arda, 2012:67; Bar-Ilan et 
al., 2012:1; Chang, 2012a:1; Campos & Valencia, 2015:265; Niesche, 2013:1; Ovadia, 
2013:194).  
 
Research e-visibility can be described as e-visibility with a research and research-related 
focus. General e-visibility incorporates the general online visibility of a researcher on 
various search engines and Internet websites such as Google, Yahoo and Bing. 
Professional e-visibility incorporates the online visibility of researchers on websites and 
academic social networking tools and includes a non-traditional research profile such as 
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LinkedIn (Conteh-Morgen, 2013:1; Mangan, 2012:2). Research e-visibility incorporates 
the online visibility of the researchers on websites, databases and repositories, e.g. 
UnisaIR (Bar-Ilan, 2014:1; Repanovici, 2011:106; Norman, 2012:1; De Ridder et al., 
2013:1). This would include the following: 
 Research e-profiles on traditional citation resources such as ResearcherID, Scopus 
Author ID and Google Scholar citation profile (Ward et al., 2015);  
 Research e-profiles on social networking tools such as ResearchGate, Academia.edu, 
Mendeley and Twitter (Arda, 2012:67; Chang, 2012a:1; Chang, 2012b:1; Campos & 
Valencia, 2015:265; Ovadia, 2013:194; Bar-Ilan et al., 2012:1; Niesche, 2013:1); 
 Research e-profiles on consolidated e-profiles such as ORCID (Haak et al., 2012:259; 
Thorisson, 2012:1). 
 
Figure 3.2: E-visibility in an online research community context (Adapted from 
Adriaanse & Rensleigh, 2017:31) 
 
Figure 3.2 illustrates e-visibility in a research community where it incorporates both the 
research and professional e-visibility of a researcher. Various studies have embraced the 
notion of increasing the online presence and visibility of researchers in order to increase 
their impact as researchers (Arda, 2012:67; Bik & Goldstein, 2013:1; De Ridder et al., 
2013:3; Goodier & Czerniewicz, 2012:1). 
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3.5 Benefits of e-visibility  
The benefits of increasing a researcher’s e-visibility include the following: 
 
3.5.1 Research online presence context 
 It is a powerful way for researchers to boost their professional profile – online résumé 
and/or digitised curriculum vitae (CV) (Bik & Goldstein, 2013:1; De Ridder et al., 
2013:3; Gasparyan et al., 2017:1749). 
 Goodier and Czerniewicz (2012:1) believe that researchers take control of their 
research when they actively start creating and managing their research profiles online.  
 
3.5.2 Researcher discoverability context 
 It helps researchers gain recognition in their discipline (Goodier & Czerniewicz, 
2012:1). 
 Enhanced professional networking with researchers allows researchers to make 
contact with other researchers and to collaborate (Bik & Goldstein, 2013:3; Goodier & 
Czerniewicz, 2012:1; Jeng et al., 2015:1; Mangan, 2012:1).  Arda (2012:67) describes 
this as growing the research networks. 
 Increased researcher discoverability has enhanced benefits such as crowd-sourced 
funding (De Ridder et al., 2013:3). 
 It allows for wider communication between scientists and the general public, which 
leads to “online outreach” between the two stakeholders (Bik & Goldstein, 2013:3). 
 E-visibility is immediate. As soon as the research e-profile is created and populated 
with the researcher’s information, the information is available to be discovered and 
accessed on the Web (Mangan, 2012:2). 
 It keeps researchers abreast of new and ongoing research projects. 
 
3.5.3 Research output accessibility context 
 It helps to improve research efficiency, which enables researchers to disseminate and 
share their research and to make it more discoverable and accessible (Bik & 
Goldstein, 2013:1; Mangan, 2012:2). 
 Articles which enjoy increased visibility have a tendency to receive more downloads 
and citations (Ale-Ebrahim et al., 2014:120; Lawrence, 2001:521). 
 Being e-visible allows for citation tracking and improving both the traditional and 
alternative impact as a researcher. The traditional impact includes citation counts and 
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citation analysis, whereas the alternative impact includes the accumulation of 
attention data, i.e. altmetrics (Bik & Goldstein, 2013:3; Ward et al., 2015:179). 
 
3.6 Relationship between e-visibility and research impact 
Increasingly, studies are indicating a distinct correlation between the visibility of a 
researcher and bibliometrics. Lawrence (2001:521) found that the online availability of an 
article leads to increased citation counts. Ale-Ebrahim (2017:1) and Ale-Ebrahim and 
Saheli (2013:1) suggest that the visibility of research leads to an increase in citation 
counts for the research output. It is generally accepted that scientometric and bibliometric 
indicators measure research performance. An increased research performance leads to 
an increase in research impact in the particular subject discipline.  
 
Therefore, by implication, an increase in citations would lead to an increase in research 
impact. Persson and Svenningsson (2016:308) state that the increased distribution of 
research output on academic social networking tools would lead to an increase in 
research impact. E-visibility as a philosophy would then lead to increased research 
performance and research impact. It is therefore prudent for an e-visibility strategy be 
implemented to help increase researchers’ e-visibility. According to Persson and 
Svenningsson (2016:309), researchers want to see a return on the investment of time 
spent on becoming e-visible. Zaugg et al. (2011:32) suggest that the creation of research 
e-profiles should be meaningful and provide functionality and benefits for the researcher 
to be worth the effort of creating and maintaining. 
 
Persson and Svenningsson (2016:309) believe that following a research social media 
strategy will lead to researcher visibility, increasing where the “right” people are 
networking using the most appropriate academic social networking tools.   
 
3.7 Research e-profiles  
Research e-visibility as a concept embodies the researcher’s online presence and the 
research e-profiles become the vehicles by which the researcher can promote and 
manage their e-visibility. A research e-profile forms part of the scholarly communication 
infrastructure within a research community with the researcher’s biographical and 
bibliographic information (Fenner, Gõmez & Thorisson, 2011:278; Thorisson, 2012:1; 
Wilkinson & Weitkamp, 2013:7). A research e-profile attempts linking the research 
 
80 
 
community which consists of research individuals, research organisations, publishers, 
academic institutions, research libraries and various research funding agencies 
(Thorisson, 2012:1). Ward et al. (2015:177) describe an online profile as a “digital 
representation” of a researcher, which contains various types of information about the 
researcher.  
 
3.7.1 Components of a research e-profile 
The ideal research e-profile should cater for the scientific research impact of a researcher 
and consist of the following components (Hoffman et al., 2014:1576; Ward et al., 
2015:178):  
 The identity and seniority of the researcher within their institution, i.e. biographical and 
affiliation content of the researcher; 
 The reputation of the researcher; 
 The networking centrality of the researcher, i.e. researcher’s influence; 
 The publication impact of the research output (performance metrics), which includes 
bibliometrics and altmetrics; 
 The online activity of the researcher. 
 
3.7.1.1 Identity and seniority of researcher within research institution 
The researcher identity section of the profile allows the researcher to establish an online 
personal and professional identity (biographic information), social recognition and 
affiliation to a research institution. The biographic information includes name, surname, 
research institution affiliation and geographical location of the researcher (Cheek & Øby, 
2018:9; McDonald, 2015:56; Menendez, De Angeli & Menestrina, 2012:56; Ortega, 
2015b:520). Ward et al. (2015:178) point out that an academic research profile usually 
requires the researcher to indicate affiliation to a research or educational institution. The 
research affiliation forms the foundation of the researcher’s professional network.  
 
This section would also typically include the researcher’s qualification, education history, 
employment history (current and previous employment) and research interests 
(McDonald, 2015:56; Menendez et al., 2012:57). This section would also enable the 
researcher to include current and completed research projects (McDonald, 2015:56). 
 
Seniority involves the researcher’s reputation and their influence within their institution, 
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prior research performance and excellence in their subject discipline. This would include 
research awards and prizes, grants, research rankings and memberships (McDonald, 
2015:56; Menendez et al., 2012:56). Research grants indicate the researcher’s ability to 
source research funds to finance research projects. Listing the research funds could 
attract researchers with similar research interests and no research funds to seek 
collaboration.  
 
3.7.1.2 Reputation of researcher 
A research profile inherently encompasses research reputation management (Ovadia, 
2014:166). The researcher actively manages their research and their research reputation. 
Piwowar and Priem (2013:10) emphasise that it is essential for a researcher to be 
identified accurately due to all the name ambiguity that exists between researchers and 
for this to be reflected on the citation resources to prevent inconsistences (Adriaanse & 
Rensleigh, 2013:727). It is therefore essential for each researcher to be accurately 
identified, as the research of the researcher is associated with their name (Chang, 
2012a:1). This is achieved by researchers receiving a unique researcher profile and/or ID 
number. Accurate researcher identification and their research affiliation is crucial to 
maintaining research integrity, for professional identity management and helps solve 
name ambiguity issues. 
 
3.7.1.3 Networking centrality of researcher  
Networking centrality involves the researcher’s influence and connectedness within their 
scientific community (Hoffman et al., 2014:1583). This would include their influence and 
prominence as well as the degree of connectedness and engagement in the scientific 
community. Within the above, four sub-sections are identified: 1) the communication 
channels, 2) willingness to network within the scientific community, 3) popularity within 
the scientific community, and 4) interaction between researchers. De Ridder et al. 
(2013:2) and Van Zyl (2009:906) stress the importance of researchers building a 
professional network. Online academic networking helps to maintain research 
communities. 
 
The communication channels and willingness to network within a scientific community 
include the listing of communication channels to allow scientific communication and 
discourse such as telephone numbers, email addresses, blogs and SkypeID (Menendez 
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et al., 2012:58). This section of the research profile enables the researchers to link to 
specific research-related resources and websites such as blogs, other existing profiles 
such as LinkedIn, Twitter and other social media tools and create professional online 
portfolios (McDonald, 2015:56; Vorvoreanu, Clark & Boisvenue, 2012:1). 
 
An “alert creation” in the formal research profiles and/or “Follow” functionality in the social 
networking research profiles determine the popularity of a researcher and gauges the 
attention researcher receives (profile followers as in the case of Mendeley and 
Academia.edu) (Menendez et al., 2012:58). The interaction between researchers could 
be presented by means of a question and answer functionality. Attention data in the form 
of networking statistics are recorded to generate altmetrics (see Table 2.3 for the types 
of altmetric indicators). The functionality of the types of social networking tools enables 
two-way communication between researchers of the subject discipline either by 
communication, collaboration or the utilisation of multimedia, as explained in section 2.6.1 
(Menendez et al., 2012:59; Persson & Svenningsson, 2016:327). 
 
3.7.1.4 Publication impact and research metrics of researcher  
The publication impact of the research output of the researcher or the performance 
metrics include the measurement of the performance of the research output as a 
published entity and the attention the research output is receiving on the Web and on 
social networking tools. A research profile should embrace online researcher 
discoverability and research output accessibility. In this way research, output and 
scholarly publications can be linked to a particular researcher. The research e-profile 
gives the researcher the opportunity to upload/import/link the research publication 
information from various platforms/systems to their online profile (McDonald, 2015:56). 
This means that the researcher and the research output are discoverable and the content 
is accessible for downloading and citing. Menendez et al. (2012:57) describe the content 
contribution to the research profile as ranging from research papers, books, book 
chapters, conference proceedings, talks, teaching documents to blogs and even 
websites. 
 
This section of the research e-profile allows for capturing, recording and possible analysis 
of performance metrics, which include both bibliometrics and altmetrics (McDonald, 
2015:56). The technology associated with the research online profiles enables various 
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statistics to be collected ranging from traditional metrics (derived from the traditional 
citation resources) to alternative metrics (derived from the social networking tools). The 
traditional metrics from the citation resources include citation counts, citation metrics for 
analysis and metrics visualisation. Instant viewing of performance indicators such as the 
h-index, g-index and JIF is then possible (see section 2.3) for types of altmetric indicators 
(Ward et al., 2015:179). The alternative metrics include attention data in the form of 
sharing, saving and social usage statistics, i.e. views, downloads, reads, comments on 
text, tweet readers and bookmarks (see Table 2.3) (Ward et al., 2015:181). 
 
3.7.1.5   Online activity of researcher 
Online activity refers to the involvement and level of engagement of the researcher with 
the profile. The currency of the profiles will help to indicate how current the research  
e-profile is and indicate maintenance of research e-profile by researcher. It relates to the 
currency of information contained in the research profile and how the researcher 
manages the information for up-to-date research profiles (Menendez et al., 2012:59).  
 
3.7.2 Types of research e-profiles 
There are three basic types of research e-profiles: 1) traditional, 2) non-traditional, and 3) 
consolidated research e-profiles.  
 
3.7.2.1 Traditional research e-profiles  
The traditional research e-profiles can be described as profiles that list researchers, their 
research output and the bibliometric information of the research output. There are various 
traditional research e-profiles generating citations used by academic librarians. 
ResearcherID, Scopus AuthorID and Google Scholar citation profile will be discussed in 
this study (see Table 3.1) (Martín-Martín et al., 2016:7;  Ward et al., 2015:179).  
 
Table 3.1: Examples of traditional research e-profiles (Source: Author’s own) 
Traditional research  
e-profile 
Company/Vendor/Aggregator URL 
ResearcherID Clarivate (formerly ISI Thomson Reuters) http://www.researcherid.com 
Scopus Author ID Elsevier  http://www.scopus.com/authoridentifier 
Google Scholar citation profile Google Scholar http://scholar.google.com/citations 
 
The following section contains the various traditional research e-profiles. 
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3.7.2.2 ResearcherID 
ResearcherID was launched by Clarivate (formerly known as ISI Thomson Reuters) for 
researchers to link their research output to a persistent unique identifier number (Mikki et 
al., 2015:17). A limitation of this fee-based research e-profile is that access to register a 
profile is only for subscribers to the Clarivate Web of Science platform (Gasparyan et al., 
2017:1750). The ResearcherID profile contains biographical information of the researcher 
such as name, the unique ResearcherID identifier, URL link to the ResearcherID profile, 
a dynamic link to the ORCID profile of the researcher, research institution affiliation, role 
at the institution and research interests.  
 
Figure 3.3: Example of ResearcherID e-profile (ResearcherID, 2018:1) 
 
The bibliographic list includes the research output of the researcher, which is 
automatically produced on prompt from the researcher.  ResearcherID derives citation 
information from Web of Science and the dynamic link to ResearcherID allows citation 
metrics to be displayed in the e-profile. The fee-based access to ResearcherID (via 
Clarivate subscription) additionally displays research collaborations and research 
networks. In addition, the ResearcherID e-profile allows for a dynamic link to ORCID 
where the biographical and bibliographic information can be viewed (see example in 
Figure 3.3). 
 
3.7.2.3 Scopus AuthorID 
Scopus AuthorID forms part of the Scopus database by Elsevier and helps manage 
author publication lists and citations on Scopus. It can be described as a profiling system 
which prevents name ambiguities and automatically assigns an author ID to an author as 
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soon as the author publishes an article that is indexed in Scopus (Fenner, 2011:24; Mikki 
et al., 2015:17). The author ID is assigned according to an algorithm that matches the 
authorship based on specific criteria (see example in Figure 3.4 below). 
 
Figure 3.4: Example of Scopus AuthorID e-profile (Elsevier, 2018d:1) 
 
The Scopus AuthorID contains the biographical information of the researcher such as 
name, research institution affiliation, geographical location, the unique Scopus AuthorID 
and a dynamic link to the ORCID research profile associated with the researcher. The 
performance indicators are listed which include bibliometrics and altmetrics. The 
bibliometrics include the number of publications indexed on Scopus, the total number of 
citations, the h-index and the subject categories for listed research output on Scopus. 
The citation analysis is visualised in the form of a graph indicating the citation 
performance of the researcher. The profile also allows the researcher to create citation 
alerts for the author and for the publication (research output) to track and receive alerts 
of citations. There is also an opportunity to follow the researcher in order to receive alerts 
of new publications published on Scopus authored by the researcher. The bibliographic 
list in the profile includes the number of citations and the altmetrics from Mendeley and 
snowball metrics. A short publication history of the researcher on Scopus is also included 
on the research profile. 
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3.7.2.4 Google Scholar citation profile 
The Google Scholar citation profile is a free online research profile with citation tracking 
functionality called Google Scholar Author Citation Tracker (Gasparyan et al., 2017:1750; 
Jacso, 2012:126). The Google Scholar citation profile contains biographical information 
of the researcher such as name, affiliation and research interests. The profile includes a 
list of the research output, which is automatically produced on prompt from the 
researcher. The profile also includes the bibliometric indicators of the researcher such as 
the h-index, total citation counts and the i10 index (see example in Figure 3.5 below) 
(Martín-Martín et al., 2016:13).  
 
Figure 3.5: Example of Google Scholar citation e-profile (Google Scholar, 2018:1) 
 
Ortega (2015b:41) indicates that the profile is created and edited by the researcher, giving 
the researcher control over the profile content. The profile allows for navigation to  
co-authors of research output linked and there is an added functionality of aggregating 
links to publications indexed on Google Scholar (Gasparyan el al., 2017:1750). 
 
3.7.3   Non-traditional research e-profiles 
The second category of research e-profiles, the non-traditional and alternative research 
profiles, can be described as profiles that list researchers, their research output and 
bibliometric and/or altmetric information of the research output. There are various non-
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traditional research e-profiles as listed in Table 3.2 (Arda, 2012:72; Bar-Ilan, 2014:217; 
Campos & Valencia, 2015:265; Jeng et al., 2015:4; Chang, 2012b:1; Niesche, 2013:1; 
Ovadia, 2014:166; Ward et al., 2015:184).   
 
Table 3.2: Examples of non-traditional research e-profiles (Source: Author’s own) 
Non-traditional research  
e-profile 
Company/Vendor/Aggregator URL 
Institutional repositories University of South Africa Institutional Repository (UnisaIR) http://uir.unisa.ac.za 
Subject repositories  Figshare ArXiv 
https://figshare.com 
https://arxiv.org  
 
Academic social networking 
tools and websites  
ResearchGate 
Academia.edu 
Mendeley 
Twitter 
http://www.researchgate.net 
http://www.academic.edu 
http://www.mendeley.com 
http://www.twitter.com 
Altmetric analysing tools Altmetric.com http://www.altmetrics.com 
LinkedIn LinkedIn http://www.linkedin.com 
 
A full description of the social networking tools was given in chapter 2, section 2.6 dealing 
with social content platforms used in research. LinkedIn, Academia.edu, ResearchGate, 
Mendeley and Twitter are examples of non-traditional research profiles.  
 
3.7.3.1 LinkedIn 
LinkedIn is described as a professional social networking website where researchers can 
create a professional employment profile. It emphasises the functionality where people in 
working relationships are connected to an online community (see section 2.7.1.1 for a 
more detailed description of LinkedIn) (Mangan, 2012:2).  
 
3.7.3.2 Academia.edu  
Academia.edu is a free academic social networking tool, which has researcher profiling 
functionality where the researcher can create a research profile (see section 2.7.1.2 for a 
more detailed description of Academia.edu) (Conteh-Morgan, 2013:1; Mikki et al., 
2015:17; Thelwall & Kousha, 2014:721).  
 
3.7.3.3 ResearchGate 
ResearchGate can be described as a free academic social networking tool, which allows 
researchers to create an online research profile (see section 2.7.1.2 for a more detailed 
description of ResearchGate) (Conteh-Morgan, 2013:1; Mikki et al., 2015:17).   
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3.7.3.4 Mendeley 
Mendeley can be described as a free open-source online reference management tool as 
well as an academic social networking tool with research profiling functionality (see 
section 2.7.2.1 for a more detailed description of Mendeley) (Bar-Ilan, 2014:218; Gunn, 
2013:33; MacMillan, 2012:2; Mohammadi & Thelwall, 2014:1628; Zaugg et al., 2011:32).  
 
3.7.3.5 Twitter 
Twitter, a free microblogging social networking website, allows researchers to create a 
profile, (see section 2.7.1.4 for a more detailed description of Twitter) (Kim & Abbas, 
2010:214).  
 
3.7.4 Consolidated research e-profiles 
A consolidated profile can be described as a profile that consolidates various research 
profiles into one research profile that is accessible online to a wider audience. This means 
that a consolidated research profile has the ability to link other research profiles and 
establish dynamic links to publication bibliographic lists for easy access.  
 
ORCID (Open Researcher and Contributor ID) is an example of a consolidated profile, 
which aims at eliminating author ambiguity (Foley & Kochalko, 2010:319; Mikki et al., 
2015:17). ORCID creates a free central international, interdisciplinary registry of unique 
identifiers for individual researchers (see example in Figure 3.6) (Fenner et al., 2011:277; 
Haak et al., 2012:259). According to Gasparyan et al. (2017:1752), 10% of all researchers 
worldwide have representation on ORCID.  
 
ORCID allows for an open and transparent linking mechanism (author ID) between 
various existing research profile platforms such as Clarivate’s ResearcherID and Scopus 
AuthorID. All the scholarly publications that are linked to ORCID on the online research 
profile are publicly accessible using a URL provided by ORCID. ORCID allows 
researchers to decide which research outputs to include in their profile publication list, 
thus giving them control over the content on their ORCID research profile (Haak et al., 
2012:259). The publicly accessible research profile gives an accurate account of the 
researcher’s research outputs, their prior work and education.  
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Figure 3.6: Example of ORCID consolidated e-profile (ORCID, 2018:1) 
 
The dynamic links to the other research profiles such as ResearcherID and Scopus 
AuthorID result in accurate citation metrics via the links to the research profiles. The 
ORCID profile gives the researcher the opportunity to link to scholarly and related 
academic social media tools, e.g. ResearchGate, Academia.edu and Google Scholar, to 
enhance the research profile (Thorisson, 2012:1). Essentially a consolidated profile such 
as ORCID adds value to the research community and allows for collective action for 
critical success (Fenner et al., 2011:277; Mikki et al., 2015:17).  
 
The research e-profile features and functionality of the above profiles are summarised in 
Table 3.3.  
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Table 3.3: Research e-profile features and functionality (Source: Author’s own) 
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Unique author ID * *       * 
Name & surname * * * * * * * * * 
Current affiliation * * * * * * *  * 
Previous affiliation * *    *    
Geographical location  *   *   * * 
Subject category * *  * *    * 
Research interest   *    *   
Research output/publications * * * * *  *  * 
Qualification     *    * 
Education         * 
Employment experience *    * * *   
Biography      *   * 
Role job title *    * * *   
Links to profiles, e.g. ORCID * *        
Bibliometrics * * *  *  *   
Citation analysis * * *    *   
Altmetrics  *  * *  * *  
Q&A      *     
Author/journal history   *        
Skills     * *    
Open Source link/URL *     *   * 
Rating impact     *     
Follow/Connect   * * *  * *  
Alerts  * *  *  *   
Email/Contact *  *      * 
Photo/Picture   * * * *  *  
 
The following section investigates roles of academic librarians in the support to 
researchers and the development of an e-visibility strategy for researchers. 
 
3.8 Academic librarians and e-visibility 
The roles of academic librarians are evolving with specific focus on research support 
services for researchers. These evolving roles ultimately feed into guidelines for 
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developing an e-visibility strategy for academic librarians. 
 
3.8.1 Research support 
Traditionally academic librarians have always played an important role in research 
support to researchers and citation analysis since its introduction (Ball & Tunger, 
2006:562; Powell & Elder, 2019:305). However, new expectations in higher education, 
new technology and the changing research environment have changed the research 
landscape and therefore placed new demands on researchers, necessitating a change in 
their information and research needs (Ball & Tunger, 2006:562; Gunn, 2014:464). Nolin 
(2013:509) states that research practices have become fragmented and complex and the 
digital availability of new information resources and research tools lead to information 
overload for researchers.  
 
In addition, researchers are not always aware of the latest tools and how to use them for 
research tasks in order to optimise their research performance. There is also a growing 
trend to incorporate social networking tools into the research process flow (Tran & Lyon, 
2017:179) and research analysis (Powell & Elder, 2019:305). This necessitates the 
personalisation of these research tools. According to Folk (2014:76), academic librarians 
need to change and innovate library services to accommodate the changing needs of 
researchers. Alvarez-de-Toledo (2011:1) and Pradhan and Dora (2015:129) stress that 
academic librarians need to adapt the library services, embracing and fostering new 
technologies to create appropriate research services for researchers. Nolin (2013:513) 
suggests that academic librarians are able to support researchers by rendering services 
to satisfy their information needs and to utilise research tools optimally due to the  
pre-existing relationship between librarian and researcher. Corrall (2015:223) points out 
that the roles of academic librarians must expand to accommodate the new demands set 
by higher education and the need for e-science technologies and research support for 
researchers. Powell & Elder (2019:305) developed a “Citation analysis for subject 
librarians” workshop to equip academic librarians with citation analysis skills. 
 
In Nolin’s view (2013:509), the philosophy of excellence in research driving research and 
research institutional policies has given rise to research performance measurement 
becoming more important. There is an increased focus on collaboration in research in 
order to enhance research performance and international recognition of research 
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excellence. Research performance evaluation utilises bibliometric indicators to measure 
performance. This introduces the dependency of the researcher on knowledge of and 
access to bibliometric resources and tools with the ability to track and analyse their 
research bibliometrics in order to utilise the bibliometrics for research performance.  
 
3.8.2 Evolving roles of academic librarians  
On investigation of published research on the roles of librarians and especially academic 
librarians, the following roles for academic librarians became evident as part of research 
support (Alvarez-de-Toledo, 2011:1; Ball & Tunger, 2006:562; Braun, 2017:111):  
 
3.8.2.1 Instructional and training responsibilities 
A systematic literature review conducted by Vassilakaki and Moniarou-Papaconstantinou 
(2015:41) in relation to new and emerging roles of library and information professionals 
indicates the emerging role of the librarian as teacher, where the academic librarian is 
involved in the support of teaching activities and building relationships. Their research 
indicates that most librarians view instructional and training responsibilities as part of their 
professional identity. Konkiel, Sutton and Levin-Clark (2015:1) and Suiter and Moulaison 
(2015:819) stress that research metrics should be integrated into library training 
programmes. Additionally, Konkiel et al. (2015:1) refer to an increasing awareness of 
research metrics and related information by using library guides (libguides) and various 
instructional material. Enis (2015:30) supports the use of online instruction methods to 
enhance the understanding of research metrics and proposes conducting workshops for 
creating awareness of research metrics. 
 
3.8.2.2 Technology specialist 
Vassilakaki and Moniarou-Papaconstantinou (2015:41) identify the emerging role of 
technology specialist and the need for academic librarians to be technologically skilled to 
embrace the new technologies within a digital environment and new advances made 
within the research environment.  
 
In addition, according to Zohoorian-Fooladi and Abrizah (2014:22), academic librarians 
should be well versed in social media, displaying attributes such as creativity, enthusiasm 
and inspiration. Thompson and French (2016:4) observe that drivers for the development 
of strategies for researchers to embrace the social networking tools are based on the 
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need to adapt to the changes in technology. The successful implementation of social 
media in library services can be attributed to the online behaviour and usage of academic 
librarians (Zohoorian-Fooladi & Abrizah, 2014:22). Kim and Abbas (2010:216) maintain 
that the needs of the researchers must be taken into consideration in the adoption of Web 
2.0 technologies in academic libraries.  
 
3.8.2.3 Specialised knowledge of information retrieval skills, subject knowledge 
and research metrics 
Academic librarians have expert knowledge of information retrieval from the information 
subject databases and this, in combination with specialised subject knowledge, enables 
them to render expert research support to researchers. There is a need for librarians to 
embrace bibliometric and emerging research metric related skills as part of their job 
responsibilities in order to accommodate the changing roles of academic librarians within 
higher education and digital environments (Galloway, Pease & Rauh, 2013:335; Gunn, 
2014:464; Roemer & Borchardt, 2013:15; Suiter & Moulaison, 2015:814; Sutton, Miles & 
Konkiel, 2018:33). Malone and Burke (2016:36) describe the new emerging role of the 
academic librarian as including improved research support with specific mention of 
bibliometrics, altmetrics and related information. They conducted research on academic 
librarians regarding services rendered to researchers and research impact. The results 
of the surveys indicated that 74% were familiar with bibliometric methods, 66% with the 
concept of JIF and only 21% had no knowledge of bibliometric methods. Regarding 
altmetrics and related information, 64% indicated having no knowledge of altmetrics; only 
26% were familiar with the altmetrics aggregator Altmetric.com and 24% with Mendeley.  
 
Academic librarians therefore play a key role in supplying researchers with traditional 
research performance metrics such as bibliometrics and scientometrics and non-
traditional performance metrics (Pradhan & Dora, 2015:123; Suiter & Moulaison, 
2015:815; Yu et al., 2016:1005). It has become essential to create awareness of and 
promote the value and use of performance metrics, including traditional bibliometrics and 
the emerging metrics such as altmetrics on academic social networking tools (Ali & 
Richardson, 2017:152; Miles et al., 2018:1; Suiter & Moulaison, 2015:816). It is vital to 
provide the researcher with perspectives on bibliometrics and altmetrics, including the 
knowledge of origins, tracking and interpretation (Reed, McFarland & Croft, 2016:92; 
Suiter & Moulaison, 2015:816). Miles et al. (2018:1) relate that academic librarians in turn 
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need to understand research metrics and take the initiative to engage with research 
metrics in order to provide a support service to researchers. 
 
It is therefore very important for the research metrics content to include altmetrics, which 
measure the societal impact of research, for an inclusive and complete measurement of 
research impact, as illustrated in Figure 2.3 (Bornmann, 2015:1139). Theory regarding 
research impact, which traditionally makes use of traditional bibliometric indicators in 
measuring research impact, should include theory about societal impact, which makes 
use of alternative metrics to measure the societal impact of the research. Instructional 
material presented to academics and researchers should reflect inclusive and complete 
research metrics for the researcher to understand the contemporary scholarship 
environment, but also to benefit from being able to present their inclusive and complete 
research impact when being evaluated as a researcher during research performance 
endeavours.  
 
3.8.2.4 Promotion of specialised research services 
Academic librarians are now rising to the challenge to publicise and promote integrated 
Web 2.0 technologies into library services in the form of instructing, educating and 
creating awareness (Redden, 2010:223). Redden (2010:222) suggests that a successful 
method of implementing Web 2.0 technology is through using various online library tools 
such as library websites and library guides. Miles et al. (2016:26) believe that academic 
librarians should take the initiative to engage and market their personalised service to the 
researcher. Firstly, the library service is adapted to integrate Web 2.0 technologies where 
the new services are available to the researcher to utilise conveniently. This allows the 
academic librarian to personalise the content for instructional purposes and adapt it to 
the researcher’s needs. The personalised content can be included in training material for 
group training and individual one-on-one training. Creating awareness of Web 2.0 
technology allows the promotion and marketing of the personalised technology to the 
researchers. This is done via various communication channels and social networking 
tools, allowing researchers to network (Redden, 2010:225). 
 
3.8.2.5 Research team player 
Corrall (2015:223) maintains that the academic librarian is in a unique position within the 
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research team, having specialised IT skills, specialised knowledge of information retrieval 
skills and specialised subject knowledge, to add value to the research team (Folk, 
2014:76), hence the role of research team player. The academic librarian is able to 
integrate the fragmented services and complex information tools meaningfully in an 
attempt to introduce personalised information research tools to researchers that meet 
their information research needs.  
 
Further, Gumpenberger, Wieland and Gorraiz (2012:175) argue that academic librarians 
belong to interdisciplinary and independent institutions and can therefore position 
themselves to provide central services to researchers. Corrall (2014:228) and Nolin 
(2013:516) believe that the academic librarian should be considered an active participant 
in the research team with the academic librarian’s integration of the personalised 
information tools and the research support to benefit the researcher. By virtue of being 
considered a member of the research team, in a support capacity, the academic 
librarian’s expertise is effectively used to track and interpret the influence of metrics (Reed 
et al., 2016:87; Suiter & Moulaison, 2015:816).  
 
Academic librarians are increasingly engaging in these roles in significant ways (Alvarez-
de-Toldeo, 2011:1) and create value-added research support service (Ball & Tunger, 
2006:576). This includes giving guidance to researchers in creating awareness of their 
performance and impact of their research output. These initiatives will necessitate the 
successful application and embracing of new technologies and trends into performance 
measurement such as altmetrics. Personalisation in an academic library can be described 
as technology that enables adapting to meet the needs of the researcher (Kim & Abbas, 
2010:212). Web 2.0 technology allows users to adapt the content to accommodate their 
user’s personal preferences, hence the term personalisation. With Library 2.0 technology, 
which is supported by Web 2.0 technologies, content can be adapted to meet the 
researchers’ changing needs. This means that library information resources and 
webpages can be personalised for customised services, additional features and 
functionality, creating a more meaningful research experience.   
 
Academic librarians need to encourage and empower researchers to have an identifiable 
research online presence for increased discoverability as researchers (Galligan & Dyas-
Correia, 2013:58). The key to having research output discoverable is to have all the 
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research output in an electronic format and link the research output of the researcher via 
an electronic profile on the Web, making the research output more discoverable and 
accessible. By having, an e-presence the researcher can improve discoverability for 
potential citations (Mudrak, 2018:1; Niesche, 2013:1; Norman, 2012:2; Rotenberg & 
Kushmerick, 2011:503). The objective of many researchers is to have increased citations 
that lead to increased funding opportunities, networking and collaboration among similar 
researchers. Persson and Svenningsson (2016:314) conclude that academic librarians 
could extend research support via academic social networking tools by creating a tailor-
made academic social media strategy for researchers. 
 
The academic library needs a strategy to empower the researcher to increase their  
e-visibility. Researchers need to be more visible on the Web. Existing strategies listed in 
literature include the strategy by Australian Queensland University of Technology, “Pimp 
my profile”, which forms part of a larger strategy of developing the research online 
presence of researchers (Thompson & French, 2016:1).  Similarly, the guide by Goodier 
and Czerniewicz (2012:1) focuses on a strategy to increase the visibility and online 
presence of researchers at the University of Cape Town.  
 
3.8.3 Towards an e-visibility strategy for researchers 
E-visibility as an intervention strategy for researchers includes an instructional component 
as part of the emerging roles of academic librarians. Research suggests developing an 
action plan to implement the instructional component of the e-visibility strategy (Foxon, 
1994:7; Hobbs, 2011:17; Johnson, 2009:214; Persson & Svenningsson, 2016:314).  
 
The development of an effective e-visibility strategy would need to incorporate elements 
of the above action plans by Hobbs (2011:17), Johnson (2009:214) and Persson and 
Svenningsson (2016:314). One of the outcomes of this study is to make 
recommendations and guidelines for an e-visibility strategy in order to increase the  
e-visibility of the researchers (see chapter 7). 
 
Hobbs (2011:17) proposes that librarians take the following action steps during 
instructional programmes in support of colleagues as instructional partners: 
 Action Step 1: Community-level initiatives - involves gaining support from the 
community for initiatives.  
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 Action Step 2: Partnerships for teacher education - involves encouraging the 
development of institutional and community partnerships for education and training to 
improve competencies of the teachers. 
 Action Step 3: Research and assessment - involves assessing the progression of 
learning using various tools to establish best practices in instructional programmes. 
 Action Step 4: Stakeholder engagement and visibility - involves increasing the 
visibility of the instructional programmes. 
 
Johnson (2009:214) recommends the following action plan for developing an information 
literacy instructional programme to incorporate into the Information Literacy Competency 
Standards for Higher Education: 
 Step 1: Survey - involves an information literacy survey in order to ascertain the 
instructional needs of the students. 
 Step 2: Justification - involves introducing and establishing the information literacy 
skill set with the aim of providing basic instruction to students. 
 Step 3: Marketing - involves advertising the instructional programme with the aim of 
evaluating and marketing it. 
 Step 4: Assessment - involves measuring the outcomes of the instructional 
programme against specific criteria as part of the assessment instruments.  
 
Persson and Svenningsson (2016:314) have developed an action plan called the PDCA 
to create a successful social media strategy. The acronym PDCA stands for Plan, Do, 
Check and Act. The creation of the PDCA should include clearly defined objectives, target 
groups and choice of tools to be utilised in the PDCA: 
 Step 1: Plan (developing a plan) - The selection of a target group would usually 
depend on the profile of the researcher that the academic librarian comes into contact 
with, and the target group, along with their needs, would dictate the social media tools 
selected for the strategy. Communicating and promoting the strategy to the target 
group needs to be done (Goodier & Czerniewicz, 2012:2; Persson & Svenningsson, 
2016:314). Determining the content for the training programme is important and this 
entails perusing and consulting existing similar training programmes and existing 
literature on the topic. It is crucial to determine the e-visibility status of the target group 
as a baseline to start planning the e-visibility strategy. Additionally, the academic 
librarian is encouraged to forge partnerships with academics within the institution with 
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a similar passion to enhance and support the implementation of e-visibility. 
 
 Step 2: Do (implementation of plan) - This step involves the execution of the plan. 
This would entail developing a training schedule of when and where the training 
should take place and the format of the training. The target group would dictate the 
format of the training, which could include groups or individual one-on-one training 
sessions and then reaffirm training with access to a library guide. The training 
schedule would be compiled taking the format of the training and the target group into 
consideration. The training schedule should be marketed to the target audience as 
part of a marketing plan.  
 
 Step 3: Check (analyse the plan) - This entails checking the existing plan to see if the 
needs of the target group will be met and if the training content is relevant and 
appropriate.  
 
 Step 4: Act (adjust the plan accordingly) - This involves adjusting the plan according 
to the needs of the target audience, making sure the content “fits” the target audience 
and caters for the needs of the target group. Redden (2010:223) identifies two aspects 
that need to be taken into consideration regarding the training within a library 
environment: 1) creating awareness, and 2) instruction and education. The creation 
of awareness entails marketing a training programme, once it has been adapted and 
tailored to the target group’s specific needs. The second aspect, however, entails the 
trainer “buying into the idea” and uses existing training content and material to 
personalise the material to accommodate the client. 
 
One of the outcomes of this study is to make recommendations and guidelines for an  
e-visibility strategy in order to increase the e-visibility of the researchers. Chapter 7 
contains  more details on guidelines for developing an e-visibility strategy and Chapter 8 
contains specific recommendations for researchers and academic librarians regarding the 
enhancement of research e-visibility. 
 
3.9 Summary 
In order to define e-visibility as a concept, it was necessary to investigate the three 
themes related to researcher visibility: 1) research online presence, 2) researcher 
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discoverability, and 3) research output accessibility. The relationship between e-visibility 
and research impact was discussed with the focus on research support by academic 
librarians. In addition, the evolving roles of academic librarians with the introduction of 
academic social networking tools such as Web 2.0 technologies as part of research 
support for researchers were explained. Strategies and action plans with a view to 
developing an e-visibility strategy for researchers were considered.  
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CHAPTER 4 
RESEARCH DESIGN AND METHODOLOGY 
 
4.1  Introduction 
The research design and research methodology used in this study are described in this 
chapter. The research onion model is explained, focusing on research philosophies, 
views, approaches, types, time horizons and techniques used for data capturing and 
analysis. The research onion model provides the rationale for the study, the research 
design used, the research question and sub-questions, the research approach adopted 
in the study, the sampling and data collection methods used and the methods of analysing 
the data and interpreting the results. 
 
4.2 Research design 
Research as a phenomenon is commonly used by scholars (researchers) in academia to 
increase and build upon a body of knowledge. According to the Oxford Dictionary of 
English (2015:1), research can be defined as “the systematic approach that entails the 
systematic investigation of information sources using well-established scientific methods 
and empirical evidence with view of gaining new insights of a specific phenomenon of 
interest or reaching new conclusions”. 
 
Mouton (2001:145) describes research as being either empirical or non-empirical in 
design. The research design for this study conforms to an empirical research design as 
primary numerical data in the form of surveys and comparative research conducted was 
collected with a high degree of control. Applied quantitative research was conducted. 
 
Kothari (2004:3) identifies the following types of research: 
 Descriptive vs. analytical research, where descriptive research deals with describing 
the state of affairs at present, reporting what can be observed, and analytical research 
deals with facts and information already available to solve the problem. 
 Applied vs. fundamental research, where applied research deals with finding a 
solution to the immediate problem, and fundamental research deals with 
generalisation and the formulation of theory regarding the problem. 
 Quantitative vs. qualitative research, where quantitative research deals with the 
measurement of quantity, and qualitative research deals with the cause and 
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discovering the underlying motives to solve the problem. 
 Conceptual vs. empirical research, where conceptual research deals with the 
philosophical approach, and empirical research deals with experience or observation 
and is data based. 
 
Various studies on research methodology suggest that a research approach should 
based on the following assumptions, and that it should be conducted in a systematic way 
utilising standardised methods and techniques (Ravitch & Carl, 2016; Taylor, 2000). The 
following characteristics of research have been identified: 
 A question posed by a researcher initiates the research process. 
 During the research process, the problem needs to be identified and clearly formulated 
for scientific investigation.  
 The research needs a systematic plan during the scientific investigation. 
 Research is conducted by solving the main problem by solving the sub-problems. 
 Research requires procedures by means of an appropriate premise for the problem 
statement. 
 Research is based on facts and the interpretation of facts where the researcher needs 
to prove or disprove the premise. 
 Research is circular and forms part of a model. 
 
Ravitch and Carl (2016) suggest that for the research to be deemed valid and trustworthy, 
it should adhere to the following criteria:  
 Credibility speaks to the ability of the researcher to account for all the complexities 
encountered in the research.  
 Transferability speaks to the external validity that is bound contextually and not open 
generalisation.  
 Dependability speaks to the research based on stable data where the data is reliable 
and deemed consistent.  
 Confirmability speaks to the research that builds a foundational basis of qualitative 
research and that the world is subjective and objectivity is not guaranteed.  
 
The investigation of information in the quest to solve problems can be successful if the 
research approach is planned and executed with care. Research by Stokes (1997:3) 
employs a quadrant model where research efforts are to be investigated in terms of two 
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dimensions: “inspired by consideration of use” and the “quest for fundamental 
understanding”. Figure 4.1 depicts the four types of research approaches possible based 
on the quadrant model.  
 
 Figure 4.1: Quadrant model of scientific research (Adapted from Stokes, 1997:73) 
 
Pasteur’s quadrant (upper right) pertains to the means of addressing the basic 
research/applied research dichotomy with the purpose of understanding the research 
problem and the consideration of use. Bohr’s quadrant (upper left) pertains to basic 
research that is guided solely by the quest for basic understanding and there is no 
consideration for practical use of the research. The sterile quadrant (lower left) is research 
that is conducted simply for curiosity and not motivated by use or understanding, and is 
referred to as the “publish or perish” quadrant. Edison’s quadrant (lower right) is 
representative of traditional applied research where researchers are motivated to solving 
practical problems inspired by consideration of use rather than a fundamental 
understanding of the research problem. 
 
The most relevant quadrant to be applied to the current research project is Pasteur’s 
(upper right) quadrant. The purpose of using Pasteur’s quadrant lies in the need to 
address the research problem/question based on developing an e-visibility strategy for 
the SES researchers at the University of South Africa (Unisa). The study aimed to 
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establish the e-visibility status and the influence of altmetric indicators on the bibliometrics 
of the SES researchers. The motivation was to use the results of the research as part of 
an e-visibility strategy to enhance their research impact and performance by 
endeavouring to increase their citation counts and thus enhance their e-visibility. The 
purpose was therefore to establish the e-visibility strategy/framework to employ at Unisa 
for the SES researchers to increase their citation counts by enhancing their e-visibility. 
This research project therefore aligns with Pasteur’s quadrant focused on use-inspired 
basic research. 
 
4.3  Rationale for the study 
E-visibility status is represented by the actual and perceived e-visibility of the participating 
SES researchers. E-visibility as a concept consists of three themes: 1) research online 
presence, 2) researcher discoverability, and 3) research output accessibility. The online 
status of the SES researchers could be established by investigating the online location of 
the researchers and their research output on various identified websites, academic social 
networking tools, databases and citation resources. The search results indicate the 
research online presence of each research output of each of the participating 
researchers. The research results also establish on which websites, social networking 
tools, databases and citation resources the participating researcher was located, thus 
indicating their research online presence.  
 
The findings of this study are beneficial to all researchers aiming at increasing their 
citation counts and enhancing their research impact and societal impact and performance 
as part of a research evaluation exercise. This study focused on the Environmental 
Sciences researchers at Unisa as the sample population and studied their e-visibility 
trends on citation resources and social networking tools with a research focus to 
determine the researchers’ e-visibility status, i.e. their research online presence, their 
discoverability (of them as researcher and of their research) and their research output 
accessibility.  
 
The main contribution of this study is the identification of altmetric-bibliometric 
correlations for the SES researchers at Unisa; thus indicating the relationships between 
the bibliometrics and altmetrics of the SES researchers to enhance the understanding of 
the influence of altmetrics on the bibliometrics of researchers for future research.  
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This will enable the SES researchers to decide which academic social networking tool 
would be most beneficial to establish a research online presence by creating and 
maintaining a research e-profile on the specific academic social networking tool. 
 
4.4  Motivation for the study 
At the commencement of the study, little research was available on the correlation 
between bibliometrics and altmetrics for the environmental sciences in South Africa.  The 
study was therefore an attempt at describing the bibliometric and altmetric indicators of 
the SES researchers for the period December 2014 to December 2016. The main 
contribution of this study is the establishment of the relationships between the 
bibliometrics and altmetrics of the SES researchers to enhance the understanding of the 
influence of altmetrics on bibliometrics of researchers for future research. Further, the 
investigation into e-visibility and the related e-visibility themes to determine the “ideal”  
e-visibility mix would assist researchers in enhancing their e-visibility and research and 
societal impact. The insights into e-visibility and the e-visibility mix would allow the 
proposal of guidelines for academic librarians to develop an e-visibility strategy to 
enhance e-visibility as part of research support at academic and research institutions. 
 
4.5  Research question/problem 
In order to gain an understanding of the research topic in terms of formulating the 
descriptive research question, this research project adopted the research question 
hierarchy from Emory and Cooper (1995:56-59) in Figure 4.2.  The research question 
was composed by constructing a series of research questions in terms of the hierarchy 
pertinent to the question in descending level of specificity. 
 
Figure 4.2: The question hierarchy (Adapted from Emory & Cooper, 1995:57) 
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The problem statement for this study was as follows: 
At commencement of the study, little research was available on the correlation between 
bibliometrics and altmetrics for the environmental sciences in South African. Investigating 
the impact of e-visibility on the research metrics of the Environmental Sciences 
researchers and library research support at the University of South Africa by determining 
the researchers’ e-visibility status, identifying the perceptions of the researchers towards 
e-visibility and determining the altmetric-bibliometric correlations. 
 
The research question/problem for this study was as follows: 
How does e-visibility impact on the research metrics of the environmental sciences 
researchers and library research support at the University of South Africa? 
 
In order to address the research question successfully, the following sub-questions were 
formulated: 
 What is the e-visibility status of the SES researchers at the University of South 
Africa? 
 What are the perceptions of the SES researchers towards e-visibility and its 
associated concepts? 
 What are the altmetric-bibliometric correlations of the participating SES 
researchers at the University of South Africa? 
 How can e-visibility be used by academic librarians as part of research support? 
 
4.6 Research approach 
Saunders, Lewis and Thornhill (2015:124) describe research philosophy as “a system of 
beliefs and assumptions about the development of knowledge”, that is, research 
undertaken on a topic that allows for the development of new knowledge. When 
embarking on research, the development of knowledge in a specific discipline is 
influenced by the research philosophy the researcher employs when planning and 
conducting the research. A credible research philosophy ensures appropriate and 
successful research answers to the research problems. The research philosophy 
therefore provides the foundation of the research methodology employed to conduct the 
research with the aim of developing new knowledge about the subject discipline 
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(Saunders et al., 2015:124). 
The research onion model by Saunders et al. (2015:124) aims at aiding in the selection 
of a research methodology suitable to the research process/study. This research model 
equates the research process to an onion, with each layer representing a decision 
process the researcher needs to take into consideration in selecting the appropriate 
research methodology to conduct the research successfully. 
 
4.6.1 Research onion model 
Figure 4.3 represents the research approach based on the research onion as applied to 
this study. 
 
Figure 4.3: Research onion model for this study (Adapted from Smith, 2017:5) 
 
4.6.1.1 External layer (outside the onion) 
This layer is representative of the philosophical premises/assumptions of the study. It 
includes three types of philosophy, which can be used during the planning of the study:  
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1) ontology, 2) epistemology, and 3) axiology. 
The researcher applies the ontology philosophy in order to show reality. This philosophy 
aims to explain the actual scenario and truth of nature. According to Maree and Van der 
Westhuizen (2007:31), there is the “assumption that society can be understood from an 
external point of view”. The researcher aims to identify the real facts, giving details and 
specifics. Ontology allows for the difference between perception of reality and the actual 
scenario to be evident. The ontology philosophy has three sub-categories: 1) pragmatism, 
2) constructivism, and 3) objectivism (Saunders et al., 2015:127; Smith, 2017:2). 
 
The researcher applies the epistemology philosophy in order to show the acceptable 
knowledge and the facts associated with it. The focus of this philosophy is on establishing 
reality or truth by conducting research and then following a process of testing the 
knowledge by society (Maree & Van der Westhuizen, 2007:31; Smith, 2017:1). The 
epistemology philosophy has three sub-categories: 1) positivism, 2) critical realism, and 
3) interpretivism (Saunders et al., 2015:127; Smith, 2017:1). 
 
The axiology philosophy can be described as the study of values (Dudovskiy, 2018:1; 
Saunders et al., 2015:127). The researcher applies their own thoughts, opinions and 
viewpoints during the process of research in their attempt to explain or understand their 
world. These opinions and views of the researcher therefore play an important role and 
subsequently influence the whole research process.  
 
Axiology forms the foundation of this study as the philosophical viewpoint, as indicated in 
Figure 4.2. Regarding the axiological stance of this study, the researcher attempts to 
understand the research conducted in a way that is independent of the data and to 
maintain an objective viewpoint by making use of quantitative and qualitative research 
methods. 
 
4.6.1.2 First layer - research views 
The first layer of the research onion model forms the foundation of philosophies to adopt 
during the research process and explain the sub-categories. The philosophy chosen will 
affect the philosophical view used in the study. The validity of the findings of the study 
depends on the philosophy chosen by the researcher. The sub-categories of the ontology, 
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epistemology and axiology philosophies are as follows: 
Objectivism as a philosophy allows people in society in different situations to be diverse; 
in other words, it brings the awareness of a social phenomenon where people in society 
have diverse views and meanings of different situations and consequently the 
phenomenon impacts different people differently (Saunders et al., 2015:128; Smith, 
2017:2). 
Constructivism allows individuals in society to be responsible for creating a social 
phenomenon. The impact of the social phenomenon and the change in mind-set is as a 
result of the change in society. In other words, society has an influence on the natural 
environment. 
Positivism allows the researcher to measure the difference between the accepted 
knowledge and the actual knowledge, i.e. the observable facts that form the foundation 
of science (Jansen, 2007:21). This philosophy assumes that under no circumstances can 
the universal truth be changed. The researcher can formulate research questions and 
test these in the natural and actual environment, finding explanations by measurement. 
Through critical realism, the researcher can apply new methods of research to theory and 
test them using experiments. This philosophy assumes that no scientific technique 
applied in research is perfect and that these techniques can be adapted and revised, i.e. 
it is possible to revise every theory (Smith, 2017:2). This philosophy assumes that social 
reality and the individual in society are independent of each other, which therefore results 
in unbiased research results. Social reality always stays the same and will not change 
when a change occurs in the situation to achieve a reliable outcome (Saunders et al., 
2015:138).  
The philosophy of interpretivism allows researcher to study the aspects and changes in 
societies to understand the connections established by participation of people in society 
and how their ideas and opinions are affected by their cultural existence. It is a study of 
the meaning that individuals and communities give to an experience (Jansen, 2007:21). 
This philosophy assumes that society’s mind-set and opinions could differ and vary as a 
result of external environmental influences.  
Pragmatism aims at accommodating both constructivist and objectivist approaches and 
allows the researcher to include both as part of the research philosophy. The benefit of 
using both philosophies is that both viewpoints are explained and applied in research 
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(Smith, 2017:2). It is suggested that pragmatism forms the foundation for mixed method 
research (Beaudry & Miller, 2016:242; Saunders et al., 2015:143). 
 
The philosophical view underpinning this study is based on a positivistic onotology 
approach, keeping in mind the large quantitative nature of the study, where the research 
questions are formulated based on theory and tested using statistical analysis, as seen 
in Figure 4.2. The researcher adopted both objective and subjective points of view in 
interpreting the research, laying the foundation for the use of mixed method research. 
 
4.6.1.3 Second layer - research approach 
The second layer of the research onion model represents the research approach and 
includes two approaches to research: 1) inductive and 2) deductive. This layer is essential 
as the selection between inductive and deductive dictates the research aims and 
objectives. 
The deductive method aims to answer an already formulated research question of a study 
to test existing theory by using a statement already available in the form of existing reality 
or fact. The research transverses in one direction, from question to the answer, from 
theory to a particular statement (Saunders et al., 2015:149; Smith, 2017:4). Maree and 
Van der Westhuizen (2007:37) classify deductive data analysis as part of the positivist 
paradigm, which assumes only one reality. 
The inductive method aims to create or formulate new theory. Maree and Van der 
Westhuizen (2007:37) classify inductive data analysis as part of the interpretivist 
paradigm which assumes that there is more than one reality. Inductive methods allow 
researchers to conduct research in natural contexts to reach the best understanding of 
the topic (Maree & Van der Westhuizen, 2007:37; Saunders et al., 2015:149). 
 
The research approach used in this study involved the deductive approach where a 
research question was created based on theory and tested using observation to confirm 
the hypothesis. 
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4.6.1.4 Third layer - research strategies 
The third layer of the research onion model focuses on the research strategies to gather 
and analyse data while conducting the research. There are various research strategies 
available to the researcher: 1) experiment, 2) survey, 3) case study, 4) action research, 
5) grounded theory, 6) ethnography, and 7) archival theory.  
 
The experiment design as a research method has a scientific and complex structure and 
uses statistical tools and methods for analysing the data. This design measures the 
causal effect of one variable on another. In other words, the research methods help to 
understand cause (Saunders et al., 2015:178; Smith, 2017:5).   
 
With surveys as a research method, large amounts of survey data, i.e. who, what, where, 
when, how to answer research questions, can be collected in an economical way over a 
wide reach. The data can then be distributed to a large population at a single point in 
various ways including using structured questionnaires (manual and online), structured 
telephone interviews, structured mail questionnaires and structured electronic 
questionnaires (Maree & Pietersen, 2007:156; Mouton, 2001:152; Saunders et al., 
2015:181; Smith, 2017:5).  
 
By using case studies as a research method, the researcher can conduct a research 
study on one or more people and also apply the design to study real-life cases. This 
method aims to create or formulate new theory. Nieuwenhuis (2007:75) describes case 
study research as “an investigation into an event within real-life context” and suggests 
that this method answers the how and why questions of one or more participants in a 
situation (Saunders et al., 2015:184). 
 
Action research allows the researcher to focus on the participative dimension of research 
and seeks practical solutions to a practical problem the participants are experiencing 
(Nieuwenhuis, 2007:75; Saunders et al., 2015:189; Smith, 2017:5).  
 
With grounded theory as a research method, the researcher develops a theory after 
predicting and exploring the behaviour based on observed data that is collected 
systematically and analysed. Using inductive methods, a prediction and theory are 
derived and tested after data is systematically collected (Nieuwenhuis, 2007:75; 
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Saunders et al., 2015:193; Smith, 2017:5).  
 
The ethnographical research method allows the researcher to conduct research on a 
group of people, a community in their natural environment describing social and cultural 
systems, by spending time living with them in their natural environment while conducting 
the research (Nieuwenhuis, 2007:76; Saunders et al., 2015:187; Smith, 2017:5). 
 
Using archival or historical research as a research method, a researcher conducts 
research on a specific topic relating to a specific point in time using selected sources in 
various formats. This method aims to focus on explaining the changes taking place during 
a specific period (Nieuwenhuis, 2007:72; Saunders et al., 2015:183; Smith, 2017:5).  
 
The research style used in the study involved conducting surveys with the intent of 
answering specific research questions based on the analysis of data collected related to 
the research problem. 
 
4.6.1.5 Fourth layer – types of research 
The fourth layer of the research onion model focuses on the types of research: 1) mono 
method, 2) mixed method, and 3) multi-method research. 
 
The mono method of research allows the researcher to apply either quantitative or 
qualitative methods in collecting and analysing data. The selection between either 
quantitative or qualitative for gathering and analysing data will be dictated by the 
philosophy decided on for the research (Nieuwenhuis, 2007:261). Through the mixed 
method of research, the researcher applies both quantitative and qualitative methods in 
collecting and analysing data. This method helps to construct knowledge based on results 
obtained from mixed methods and is useful for combining methods to accommodate gaps 
posed by the two methods (Saunders et al., 2015:169). 
 
The multi-method of research allows the researcher to apply both quantitative and 
qualitative methods in collecting but keeps the focus of the research on one. This means 
that the data from both methods is analysed using the same philosophical construct 
(Nieuwenhuis, 2007:262). 
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This study employed a mixed method type of research with both qualitative and 
quantitative methods for data analysis, with quantitative approach being more dominant 
than qualitative approach to answer the research questions.  
 
4.6.1.6 Fifth layer – time horizon of research cycle 
The fifth layer of the research onion model focuses on the time taken to complete the 
research cycle. There are two types of time horizons represented in this layer of the 
research onion: 1) longitudinal, and 2) cross-sectional. 
 
The longitudinal time horizon relates to the research being conducted over a longer 
period. Longitudinal research usually focuses on the research and the behaviour of 
complete samples (Saunders et al., 2015:200; Smith, 2017:9). 
The cross-sectional time horizon relates to the research being conducted over a shorter 
period. Cross-sectional research usually focuses on the behaviour of groups or 
individuals over a shorter period (Saunders et al., 2015:200; Smith, 2017:9). 
The time horizon employed for this study was longitudinal across a two-year period from 
December 2014 to December 2016 for the altmetric-bibliometric data, and e-visibility 
Survey A conducted in December 2014 and Survey B at the end of the study in April 
2017. 
 
4.6.1.7 Sixth layer – data collection and data analysis 
The sixth layer of the research onion model relates to the content of the research. The 
research philosophy the researcher decides upon, will dictate the tools and techniques 
used for data collection and analysis to successfully answer the research question (Smith, 
2017:9). 
 
An objective of this longitudinal study was to establish guidelines for an e-visibility strategy 
for the SES researchers at Unisa with the purpose of enhancing their e-visibility and 
citation rates using appropriate online resources and social networking tools. The 
perceptions of the researchers towards e-visibility, the correlations between altmetrics 
and bibliometrics and the citation progression of the researchers from December 2014 to 
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December 2016 were determined. 
 
To achieve the desired outcomes of this study, appropriate data collection methods 
needed to be selected based on the methods of research applied in the current study 
(Feurer & Chabarbaghi, 1995:15). The current research project employed both 
quantitative and qualitative research and the methods for collection data needed to be 
adopted/selected accordingly; therefore, a combination of data collection methods was 
employed in the current study. The differences between quantitative and qualitative 
research are listed in Table 4.1. 
 
Table 4.1: Quantitative and qualitative research dimensions (Adapted from  
Stainback & Stainback, 1988) 
 
 
The following is a discussion of the sampling methods used in this study.  
 
4.6.2 Sampling 
According to O’Leary (2013), sampling is a process applied to gather information from a 
larger population using either probability or non-probability sampling, where probability 
sampling includes simple random sampling or non-random sampling. Random sampling 
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involves four types: 
 Simple random sampling can be described as all the individuals in the target audience 
participating, having an equal chance of being chosen.  
 Stratified random sampling can be described as the participating target audience 
being divided into homogeneous groups according to similar characteristics.  
 Systematic sampling can be described as the participating target audience being 
chosen in a systematic manner by a specific sequence.  
 Cluster sampling can be described as the participating target audience being 
clustered according to a geographical setting. 
 
Non-random sampling involves the following types: 
 In convenience, sampling the participating target audience is chosen out of 
convenience.  
 In snowball, sampling the target audience is selected according to exact 
characteristics where referrals take place from the initial sample population to other 
participants. 
 
For this study, non-random convenience sampling was used. The sample population was 
selected for convenience as a unit (School) within Unisa. The sample population for the 
study included the 62 participating researchers of the possible 72 researchers in the 
School of Environmental Sciences at the College of Agriculture and Environmental 
Sciences at Unisa.  
 
4.6.3 Motivation for selecting the specified sample group 
The researchers from SES at Unisa were selected as the sample population for this  
e-visibility study. Because the researcher is the personal librarian to the School of 
Environmental Sciences, it afforded her easy access to the pertinent SES researchers to 
collect and record the necessary bibliometric and altmetric data and identify altmetric-
bibliometric correlations for the SES researchers. As there is currently no research 
available on citation trends within South Africa for the environmental sciences, this was 
an ideal opportunity to study the altmetric-bibliometric relationships and e-visibility trends 
of the Environmental Sciences researchers within South Africa. 
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4.6.4 Recruitment of participants 
All the SES researchers were approached via email to participate in the study. The email 
included a letter explaining the study aims, purpose, scope, extent, intent and nature. The 
letter informed the reader that the survey was voluntary and the anonymity of each 
researcher was assured, with all personal data treated as confidential. The participants 
were also assured that the study would adhere to the research policies and research 
ethics codes of both the University of Johannesburg (UJ) and Unisa. The online survey 
URL was sent only to participating SES researchers.  
 
4.7 Data collection 
In order to address the research problem successfully, sub-questions were formulated, 
as listed in section 4.5. On closer investigation, it was found that it would be necessary to 
employ varied methods of collecting data to answer the identified research sub-questions 
sufficiently.  
 
To answer the sub-question pertaining to the e-visibility status of the SES researchers, it 
was decided to develop surveys as measuring instruments to gauge the perceived  
e-visibility status at the beginning of the study in December 2014 and at the end of the 
study in December 2016. To determine the actual e-visibility status, it was decided to 
collect altmetric and bibliometric data pertaining to the e-visibility themes of research 
online presence, researcher discoverability and research output accessibility during the 
period December 2014 to December 2016.  
 
The sub-questions pertaining to the perceptions of e-visibility were answered by including 
specific questions in Survey B on the perceptions of research e-visibility. 
 
To answer the sub-question regarding the altmetric-bibliometric relationships and 
correlations between altmetrics and bibliometrics, the existing set of bibliometric and 
altmetric data was employed.  
 
To answer the sub-question pertaining to the utilisation of e-visibility by academic 
librarians as part of research support, a combination of the altmetric-bibliometric 
distributions, trends, performance and e-visibility practices of the SES researchers 
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represented by the e-visibility themes for the two-year period December 2014 to 
December 2016 would help to identify the “ideal” e-visibility mix. The e-visibility mix would 
then feed into recommendations to researchers for enhancing their e-visibility. 
 
Figure 4.4 represents an overview of the e-visibility longitudinal study research plan.  
 
Figure 4.4: Overview of data collection for December 2014 to December 2016 
(Source: Author’s own) 
 
The data collection for this study was done in five phases at six-month intervals:  
 Phase 1: Data collection to determine the actual e-visibility status and an online survey 
(Survey A) to determine the perceived e-visibility status in December 2014;  
 Phase 2: Data collection (data set B) in July 2015;  
 Phase 3: Data collection (data set C) in December 2015;  
 Phase 4: Data collection (data set D) in July 2016;  
 Phase 5: Data collection (data set E) in December 2016 and an online survey (Survey 
B) to determine the perceptions of e-visibility in April 2017.  
 
4.7.1 Phase 1 – December 2014 
During phase 1, the aim was to collect data at the beginning of the study as part of a 
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baseline to determine the actual e-visibility status of the SES researchers. The data 
collection process was as follows: 
 Survey A – to determine the e-visibility status (perceived) of the SES researchers at 
start of the study in December 2014. 
 Data set A – to collect bibliometric and altmetric data of the SES researchers that 
could be used to determine their actual e-visibility status and as a baseline at the 
beginning of the study in December 2014. 
 
4.7.2 Phase 2 – July 2015 
During phase 2, the aim was to collect bibliometric and altmetric data of the SES 
researchers for data set B, as at July 2015. 
 
4.7.3 Phase 3 – December 2015 
During phase 3, the aim was to collect bibliometric and altmetric data of the SES 
researchers for data set C, as in December 2015. 
 
4.7.4 Phase 4 – July 2016  
During phase 4, the aim was to collect bibliometric and altmetric data of the SES 
researchers for data set D, as in July 2016. 
 
4.7.5 Phase 5 – December 2016  
During phase 5, the aim was to collect bibliometric and altmetric data of the SES 
researchers for: 
 data set E, in December 2016 at the end of the study; 
 Survey B – to determine the e-visibility status (perceived) of the SES researchers at 
the end of the study, and to gauge the perceptions of e-visibility in April 2017.  
 
4.8 Designing measuring instruments for the study 
In order to determine whether the altmetrics collected from the academic social 
networking tools had a noticeable effect on the citation rate of the researchers, it was 
necessary to establish a citation norm for each researcher. This was essential to 
benchmark any increase in citation rate or to indicate citation progression by the 
researcher and to determine if the altmetrics did indeed increase the citation rate.  
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The citation history of each researcher participating in the study was documented using 
the three citation resources Web of Science, Scopus and Google Scholar. The 
researchers’ citation increase percentages across the three citation periods, i.e.  
period 1 (2011–2012), period 2 (2013–2014) and period 3 (2015–2016), were 
documented and compared to determine citation growth. The citation growth for each 
period was calculated by establishing the start citation count at the beginning of the period 
in question. The total citation count at the start and end of the period was calculated by 
adding the citation count per year of the period in question. The percentage growth of 
each period was then calculated using the start citation count of each period as the 
citation reference for each period. 
 
An increase in citation growth in period 3 in conjunction with the use of altmetric-
bibliometric correlations for the corresponding period was an indication of the influence 
of altmetrics on the citation rate of a researcher. The citation and attention data was 
collected every six months and compared at the end of a two-year period to determine 
whether the researcher performed above the citation norm for environmental sciences 
and whether the altmetrics derived from the attention data had an influence on the citation 
rate of the researcher. 
 
The frequencies and distribution of each combination were recorded and investigated for 
each SES researcher who participated in the study between December 2014 and 
February 2017. 
 
The validity and the reliability of the research study are crucial to ensure the accuracy of 
the research outcomes that can be replicated in future research. The validity of the 
measuring instruments, with roots in the positivistic tradition, determines the accuracy of 
the concept i.e. e-visibility, while reliability represents the accuracy of the representation 
of the sample population. The validity and reliability of the measuring instruments meet 
the criteria of homogeneity. The most appropriate and suitable data collection and 
statistical analysis tools were selected consulting literature for achieving the research 
objectives.  
 
4.8.1 Research online presence   
The e-visibility theme of research online presence comprises five categories of websites, 
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online resources and social networking tools. It was decided to include all possible online 
platforms, websites, online information resources and social networking tools that gave a 
researcher a research online presence, online profile, online mention and links to their 
research output that would possibly be defined as having a research purpose. For the 
purpose of this study, research online presence is represented in the categories 
mentioned in Table 4.2 and can be described as the online representation of a researcher 
on various websites, online subject databases and academic social networking tools. 
 
Table 4.2: Websites, online information resources and social networking tools per 
category used in the study 
Category Name of online resource
General Internet resource tool 
application 
Google, Yahoo, Bing, WIPO, Unisa website, ResearcherID, ORCID,  Scribd,  
Atmetric.com 
Repositories and online archives UnisaIR 
Social networking tools LinkedIn, Facebook, YouTube, Twitter, Google+, Quora, PlosOne 
Academic social networking tools Academia.edu,  ResearchGate 
Reference management with social 
networking capabilities 
Crossref; Mendeley,  CiteULike 
Traditional citation resources Web of Science, Scopus, Google Scholar 
 
 
4.8.2 Researcher discoverability 
For the purposes of this study, the e-visibility theme, researcher discoverability, 
comprises three categories of e-profiles: 1) traditional e-profiles from citation resources, 
2) e-profiles from academic social networking tools, and 3) professional e-profiles, as in 
Table 4.3. Researcher discoverability determined the extent of the presence of e-profiles 
for the SES researchers and illustrated the location and types of research e-profiles used 
to create an online research persona. This gave an indication of their discoverability as a 
researcher when searched for by other researchers. 
 
Table 4.3: Research e-profiles   
Type of research e-profile Name 
Traditional citation  
e-profiles 
ResearcherID by  Clarivate (previously Thomson Reuters); Scopus Author Profile by Elsevier 
and Google Scholar citation profile (Ward et al., 2015:179). ORCID is an example of a 
consolidated research e-profile (Foley & Kochalko, 2012:319; Mikki et al., 2015:170) 
Academic social networking 
e-profiles 
ResearchGate; Academia.edu and Mendeley (Arda, 2012:72; Chang, 2012a:1Chang, 2012b:1; 
Campos & Valencia, 2015:1; Ovadia, 2014:166; Niesche, 2013:1; Bar-Ilan, 2014:217) 
Professional e-profiles LinkedIn 
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4.8.3 Research output accessibility 
For the purpose of this study, the following websites, online resources and social 
networking tools were selected to determine the accessibility of research output: Web of 
Science, Scopus, Google Scholar, ORCID, ResearchGate, Academia.edu, Mendeley, 
Twitter, UnisaIR, ResearcherID, PlosOne, LinkedIn and Altmetric.com. 
 
4.8.4 Bibliometric and altmetric data  
Bibliometric data is sourced from citation resources. The following citation resources were 
used in this study for the citation counts: ISI Web of Science, Elsevier’s Scopus and 
Google Scholar. The citation-related data contained on Web of Science was derived from 
the various Clarivate citation indices available via the institutional subscription (Unisa 
subscription). Similarly, the citation-related data from the Scopus AuthorID was derived 
from the citation resource Scopus available via institutional subscription (Unisa 
subscription) from Elsevier. The main source of the citation data on Google Scholar was 
sourced from the Google Scholar citation profile. The citation profile generates citation 
indices, e.g. total number of citations, citations per research output and h-index of 
researcher.  
The following data was collected from the selected citation resources (Web of Science, 
Scopus and Google Scholar) and relevant research e-profiles:  
 Name of author;  
 Number of publications on citation resource;  
 Citation count;  
 H-index of the researcher. 
 
The altmetric data for this study was sourced from ResearchGate, Academia.edu, 
Mendeley and UnisaIR. The following data was collected from these social networking 
tools with relevant research e-profiles and institutional repository:  
 Name of author;  
 Number of publications on academic social networking tool/institutional repository;  
 Number of views, downloads and reads from ResearchGate,  
 Views from Academia.edu and UnisaIR;  
 Number of readers on Mendeley;  
 Number of tweets on Twitter;  
 Altmetric data recorded on Altmetric.com. 
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In addition, the following biographical data was collected: 
 Age of researcher; 
 Research level of researcher; 
 Total number of publications per researcher. 
 
The biographical data was analysed together with the altmetric and bibliometric data. 
 
4.8.5 Determining the altmetric-bibliometric correlations 
Sud and Thelwall (2014:1135) say that the rationale for calculating the correlation 
between an existing research metric such as bibliometrics and a new metric such as 
altmetrics is that they both reflect the quality of the research output. The altmetric and 
bibliometric data was used to calculate correlations between altmetrics and bibliometrics 
of the SES researchers for the period December 2014 to December 2016. The 
bibliometrics were derived from the three citation resources: Web of Science, Scopus and 
Google Scholar, and the altmetrics were derived from the academic social networking 
tools: ResearchGate, Academia.edu and Mendeley, and from the institutional repository, 
UnisaIR.  
 
These combinations allowed for recording data at the beginning and at the end of the 
study to reflect the growth/increase in citations per researcher per citation resource. The 
statistical analysis included the Kolmogorov-Smirnov (Lillefors significance correction) 
normality tests for each value. In order to calculate the statistical differences between 
both parametric and non-parametric results, both Pearson’s rank correlation coefficient, 
suitable for normal distributions, and Spearman’s rank correlation tests, suitable for non-
normal distributions typically used in large social network data testing, were used. Costas 
et al. (2014:2003) advocate using both Pearson and Spearman. The following studies 
only report Spearman’s rank correlation coefficient testing: Schlögl et al. (2013:626) and 
Priem, Piwowar and Hemminger (2012:417). The following studies only report Pearson’s 
rank correlation coefficient testing: Hassan and Gillani (2016:13), Boon and Foon 
(2014:5), and Singson and Kumar (2016:249). 
 
Spearman’s rank correlation coefficient rather than Pearson’s correlation coefficient is 
recommended in calculating altmetric-bibliometric correlations (Barnes, 2015:126; Sud & 
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Thelwall, 2014:1135). 
 
4.8.6 Online e-visibility surveys 
The literature was consulted to define the content necessary for the survey instrument to 
measure the perceptions of the SES researchers. The content of the e-visibility survey 
questionnaire was derived from various resources (Goodier & Czerniewicz, 2012:1; Jeng 
et al., 2015:1; Lercher, 2008:408). The questions regarding websites, online resources 
and social networking tools used for research purposes used in Surveys A and B were 
derived from the literature and from specific needs identified. 
 
Each participating SES researcher received a researcher’s number to ensure anonymity 
and confidentiality in keeping with the axiological stance of the study. It was decided to 
use Survey Monkey as the online platform for delivering the survey with a URL that 
enabled online participation and completion of the survey.  
 
4.8.6.1 Type of data collected by surveys 
The survey consisted of six sections: 
 Section A included biographical information as well as whether the researcher was an 
established or developing researcher.   
 Section B included questions pertaining to the researcher’s online presence and which 
tools they used to search for their online research output.   
 Section C included questions on the researcher’s online profile as a researcher and 
use of e-profiles.   
 Section D included questions pertaining to the researcher’s online discoverability and 
research output accessibility and the use of online archives, the location and 
percentage of uploaded research publications.    
 Section E included questions on the researcher’s social networking presence for 
research purposes and the use of academic social networking tools and online 
reference management tools.  
 Section F included questions pertaining to the researcher’s impact as a researcher 
with a specific focus on traditional and alternative impact.   
 The last section in the survey included options to make suggestions and to add an 
email address for feedback on the study. Survey B included questions on e-visibility 
training and related information - see Appendix C for Surveys A and B. 
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The responses to the e-visibility surveys were collected online via Survey Monkey and 
the results were exported into an Excel spreadsheet for statistical analysis.  
 
4.8.6.2 Process of analysing e-visibility survey results 
The survey responses were encoded for SPSS submission for statistical analysis. The 
following theme combinations emerged for the data analysis: 
1. Research online presence of SES researchers in order to determine their perceived 
e-visibility status at the beginning and at the end of the study with a focus on which 
tools were used by the SES researchers and the preference for the tools for research 
purposes. 
2. Researcher discoverability of SES researchers with a focus on the presence and 
creation of online e-profiles to determine the perceptions of the SES researchers 
regarding researcher discoverability. 
3. Accessibility of research output of the SES researchers in order to determine the 
perceptions of the SES researchers towards the online accessibility of their research 
output. 
4. Traditional and alternative research impact of the researchers using websites and 
academic social networking tools to determine the perceptions of the SES researchers 
regarding the accessibility of their research output. 
5. SES researchers’ perceptions of e-visibility training and their participation in and 
usefulness of e-visibility training. 
 
4.8.7 Measurement instrument and analysis methods for altmetric and bibliometric 
data sets 
The data collected needed to incorporate the e-visibility themes, namely: 1) research 
online presence, 2) researcher discoverability, and 3) research output accessibility. 
Figure 4.5 shows the type of data analysed to answer the research sub-questions. 
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Figure 4.5: Data captured and analysed per e-visibility sub-theme (Source: 
Author’s own)  
 
4.8.7.1 Research online presence data 
The following are the websites, online resources and academic social networking tools 
per category used in the study: 
 General web resource tool applications: Google, Yahoo, Bing, WIPO, Unisa website, 
ResearcherID, ORCID, Scribd and Altmetric.com; 
 Repositories and online archives: UnisaIR; 
 Social networking tools: LinkedIn, Facebook, YouTube, Twitter, Google+, Quora and 
PlosOne; 
 Academic social networking tools: Academia.edu and ResearchGate; 
 Reference management with social networking capabilities: Crossref, Mendeley and 
CiteULike; 
 Traditional citation resources: Web of Science, Scopus and Google Scholar. 
 
The results from Surveys A and B were cross tabulated to establish any relationships and 
correlations. The growth in research online presence was calculated by subtracting 
percentage research online presence for 2014 (start of study) from the percentage 
research online presence at the end of 2016. 
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4.8.7.2 Researcher discoverability data 
The presence of research online profiles (e-profiles) of the SES researchers on the 
following websites, online subject databases and social networking tools indicated the 
discoverability of the SES researchers. The following selection of researcher 
discoverability sub-divisions was used: 
 Traditional profiles: ORCID, Scopus AuthorID, Google Scholar citation profile and 
ResearcherID; 
 Academic social networking tool profiles: ResearchGate, Academia.edu and 
Mendeley; 
 Professional profiles: LinkedIn. 
 
The data collected during the two-year period from the three categories of research e-
profiles indicated the presence of research e-profiles for the SES researchers, thus 
representing researcher discoverability. This determined the presence of e-profiles for 
the SES researchers, illustrating the location and types of research e-profiles used to 
create an online research persona. This indicated their researcher discoverability as 
researchers when searched for by other researchers. The aim of determining the 
researcher discoverability at the beginning and at the end of the study was to calculate 
the growth in researcher discoverability. This enabled the discoverability of the SES 
researcher to be quantified and expressed as a percentage. The results showed the 
percentage of SES researchers in the study with online e-profiles where their research 
output could be linked to research purposes. The increase in researcher discoverability 
was calculated by subtracting the percentage researcher discoverability for 2014 (start of 
study) from the percentage researcher discoverability at the end of 2016.  
 
4.8.7.3 Research output accessibility data 
The presence of linked and/or archived research output of the SES researchers on the 
websites; online subject databases and academic social networking tools indicated the 
accessibility of the research output of the SES researchers. The following selection was 
used to determine the accessibility of research output data: Web of Science, Scopus, 
Google Scholar, ORCID, ResearchGate, Academia.edu, Mendeley, Twitter, UnisaIR, 
ResearcherID, PlosOne, LinkedIn and Altmetric.com. 
 
The accessibility of research output was calculated by recording the total amount of 
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research output per researcher across all of the selected websites, online subject 
databases and academic social networking tools between December 2014 and 
December 2016. Research output accessibility can be expressed as the percentage of 
research accessible for downloading and retrieving compared to the total research 
publications per researcher.  
 
The data collected during the two-year period pertinent to research output that was linked 
and available for retrieving/downloading was indicative of the accessibility of the research 
output of the SES researchers. The increases in accessibility of research output can be 
linked to the increase in research online presence of researchers and as a result of 
uploading, linking and self-archiving practices of the researchers. The growth in research 
output accessibility was expressed by calculating the percentage research output 
accessibility for 2014 to 2016 and subtracting the percentage research output 
accessibility for 2014 (start of study) from the percentage of research output accessibility 
for the end of 2016. 
 
4.8.7.4 Altmetric-bibliometric correlation data 
The bibliometric data is the citation counts from Web of Science, Scopus and Google 
Scholar. The altmetric data (views, reads, downloads and readers) was collected from: 
 Views from ResearchGate, Academia.edu and UnisaIR;  
 Reads and downloads from ResearchGate; 
 Readers from Mendeley; 
 Tweets from Twitter; 
 Altmetric data from Altmetric.com. 
 
Table 4.4 below lists the citation resource and altmetric resource combinations that were 
analysed in order to establish altmetric-bibliometric correlations. 
 
Table 4.4: Citation and altmetric resource correlation combinations (Source: 
Author’s own) 
Citation resource Social networking tools/Internet websites 
Web of Science 
ResearchGate 
Academia.edu 
Mendeley 
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UnisaIR 
Scopus 
ResearchGate 
Academia.edu 
Mendeley 
UnisaIR 
Google Scholar 
ResearchGate 
Academia.edu 
Mendeley 
UnisaIR 
 
 
4.8.7.5 Analysis of altmetric-bibliometric relationships of SES researchers 
The bibliometric data was derived from the citation metrics and the altmetric data was 
derived from the attention data recorded on various websites, online subject database 
resources and academic social networking tools. The bibliometrics and altmetrics were 
derived from data collected over a period of two years (December 2014 – December 
2016) at six-month intervals: data set A (December 2014), data set B (July 2015), data 
set C (December 2015), data set D (July 2016) and data set E (December 2016).  
 
Figure 4.6: Altmetric-bibliometric data sources of SES researchers (Source: 
Author’s own) 
 
Figure 4.6 above illustrates the data source of the altmetric-bibliometric correlations of 
the SES researchers. 
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4.8.7.6 Determining the e-visibility mix of the top-performing SES researchers 
The “ideal” e-visibility mix of the SES researchers was determined by identifying the  
e-visibility practices and actions, which contributed to increasing their altmetric-
bibliometric performance and enhancing the e-visibility mix. The top-performing SES 
researchers for investigation were selected based on their altmetric-bibliometric 
performance, i.e. the highest citation publication ratio and highest citation average. This 
identified the SES researchers with the highest percentage and percentage increase in 
individual online presence performance, discoverability performance and accessibility 
performance over the two-year period.  
 
The criteria for determining the e-visibility mix were: 
 The altmetric-bibliometric distributions, trends and performance of the SES 
researchers for the two-year period December 2014 to December 2016 on the citation 
resources.  
 The altmetric-bibliometric distributions, trends and performance of the individual SES 
researchers, which included the highest performance regarding the highest citation 
count increases, the highest average citation increases and the highest increase in  
h-index for the two-year period December 2014 to December 2016. 
 E-visibility practices of the SES researchers represented by the e-visibility theme of 
online presence trends and performance for the two-year period December 2014 to 
December 2016. 
 E-visibility practices of the SES researchers represented by the e-visibility theme of 
discoverability trends and performance for the two-year period December 2014 to 
December 2016. 
 E-visibility practices of the SES researchers represented by the e-visibility theme of 
accessibility trends and performance for the two-year period December 2014 to 
December 2016. 
 
The e-visibility mix then fed into proposing recommendations for researchers for 
enhancing their e-visibility and recommendations for academic librarians for developing 
an e-visibility strategy as research support. 
 
4.8.8 Data capturing and recording  
All citation (bibliometric), altmetric and related data from the research e-profiles and 
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current data was captured and recorded per researcher. The research data was collected 
and stored according to 1) research online presence, 2) researcher discoverability,  
3) research output accessibility, and 4) altmetric-bibliometric data.  
 
All data collected was treated as confidential as dictated by the research ethics of both 
UJ and Unisa. Each researcher was allocated a case number and enjoyed full anonymity. 
Bibliometric and altmetric data was analysed using SPSS software with consultation and 
assistance from the senior statistician at Statistical Consultation Services at UJ. 
 
4.9 Research ethics 
It was necessary to abide by the research ethics policies of both UJ and Unisa. The 
research proposal was submitted for approval to both research ethics committees at UJ 
and Unisa. It was also necessary to obtain the permission from all SES researchers who 
volunteered to participate in the study.  
 
In accordance with the axiological philosophy, the researchers remained anonymous 
throughout the study and are only identifiable by the case number assigned, e.g. 
Researcher 1, Researcher 2. This enabled data to be interpreted objectively without bias. 
It was explained to the participating researchers what and why data was being collected 
and recorded.  
 
4.10 Summary 
In this chapter the research design and research methodology used in the study were 
described. The theory with regard to the research onion model regarding research 
philosophies, views, approaches, types, time horizons and techniques used for data 
capturing and analysis was highlighted. Details were given of the rationale for the study, 
the research design used, the research question and sub-questions, the research 
approach adopted, the sampling and data collection methods used and the methods of 
analysing the data and interpreting the results. 
 
The next chapter presents the results of the bibliometric and altmetric data from the  
e-visibility study data sets A to E. 
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CHAPTER 5 
EMPIRICAL STUDY 
FINDINGS ON ALTMETRIC-BIBLIOMETRIC RELATIONSHIPS  
  
5.1  Introduction 
The e-visibility status of the School of Environmental Sciences (SES) researchers at 
University of South Africa (Unisa) relates to the e-visibility themes: research online 
presence, researcher discoverability and research output accessibility. Determining the 
e-visibility status of the SES researchers involved collecting bibliometric and altmetric 
data pertaining to e-visibility themes from December 2014 to December 2016 on a  
six-month basis to gauge the influence of an e-visibility strategy on the participating SES 
researchers.  
 
5.2  E-visibility statistical distribution results 
The following data pertaining to data sets A–E, as defined in section 4.7, was collected 
from December 2014 to December 2016: 
 Biographical information of SES researchers. 
 Data related to research online presence across 25 Internet websites, i.e.  
1) presence or absence on various platforms and websites: general websites, 
repositories and online archives, social networking tools, academic social 
networking tools, reference management tools and traditional citation resources, 
and 2) individual research online presence performance of SES researchers (refer 
to section 5.4). 
 Data related to researcher discoverability across eight research e-profiles on 
Internet websites, i.e. 1) presence or absence of research e-profiles on specific 
platforms and websites, and 2) individual researcher discoverability performance 
of SES researchers (refer to section 5.5). 
 Data related to research output accessibility across 13 Internet websites, i.e.  
1) ratio of the researcher’s research output available for downloading in relation to 
total number of publications on the citation resources, platforms and websites, and 
2) individual research output accessibility performance of SES researchers (refer 
to section 5.6). 
 Data related to indicators from citation resources and altmetric indicators from 
specific academic social networking tools to ascertain bibliometric and altmetric 
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trends (refer to section 5.7). 
 
5.3    Results for biographical information of SES researchers 
The biographical information and data as discussed in the following section refer to age, 
research level and researcher’s research output. The following results were obtained from 
the statistical analysis of the data collected from the 62 SES researchers participating out 
of a potential 72 SES researchers.  
 
5.3.1 Age of SES researchers 
The age of the SES researchers has been grouped to reflect two categories: 40 years or 
younger and 41 years or older. Figure 5.1 shows the age distribution of the SES 
researchers. 
 
Figure 5.1: Age distribution of SES researchers (Source: Author’s own) 
 
The majority (53.2%) of the SES researchers were younger than 41 years of age and 
46.8% were 41 years or older. This translates to the majority of the SES researchers 
being younger than 41 years.  
 
5.3.2 Research level 
The research level of the SES researchers has been grouped to reflect two categories: 
1) emerging researchers, and 2) established researchers (see Figure 5.2). 
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Figure 5.2: Research level distribution of SES researchers (Source: Author’s own) 
 
The majority (67.7%) of the SES researchers were emerging researchers and (32.3%) 
were established researchers. This translates to the majority of the SES researchers 
being emerging researchers and constitutes to giving the SES researchers a merging 
researcher profile. 
 
5.3.3 Distribution of research output 
The distribution of the research output for the SES researchers was 662 publications in 
December 2014 and 839 in December 2016. Google Scholar showed the highest 
coverage of research output for the SES researchers (70.1%), followed by Scopus 
(34.5%) and Web of Science (26.1%), as seen in Table 5.1. 
 
Table 5.1: Distribution of research output – December 2014 and December 2016 
(Source: Author’s own) 
Date Total research output of researchers 
Research output on citation resources 
Web of Science Scopus Google Scholar 
2014 662 128 (19.3%) 169 (25.5%) 322 (48.6%) 
2016 839 219 (26.1%) 286 (34.1%) 588 (70.1%) 
 
 
5.4  Results and analysis relating to theme of research online presence 
The results obtained from the statistical analysis of data sets A-E, as defined in section 
4.7, collected from December 2014 to December 2016 are as follows: 
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5.4.1  Results relating to research online presence 
The distribution of data related to research online presence is reported according to the 
following six online location categories representing the research online presence of the 
SES researchers (refer to section 4.8.1): 
 General websites;  
 Repositories and online archives;  
 Social networking tools;  
 Academic social networking tools;  
 Reference management tools;  
 Traditional citation resources.  
 
The results illustrate the presence or absence of the SES researchers on various citation 
resources, database search engines, webpages and social networking tools, which 
reflects their research online presence distribution. A summary of the SES researchers’ 
research online presence is given in Table 5.2. 
 
Table 5.2: Distribution of research online presence (Source: Author’s own)  
Research online presence representation Count 
Percentage research 
online presence Increase in research online presence 
2014 2016 2014 2016 
General Internet websites 
Google 61 62 98.4% 100% 1.6% 
Yahoo 60 61 96.8% 98.4% 1.6% 
Bing 58 58 93.5% 93.5% 0% 
WIPO 1 1 1.6% 1.6% 0% 
Unisa website 49 46 79% 74.2% -4.8% 
ResearcherID 6 28 9.7% 45.2% 35.5% 
ORCID 6 34 9.7% 54.8% 45.1% 
Scribd 3 3 4.8% 4.8% 0% 
Altmetric.com 7 18 11.3% 29% 17.7%  
Repositories and online 
archives 
UnisaIR 19 27 30.6% 43.5% 12.9% 
Social networking tools 
LinkedIn 42 55 67.7% 88.7% 21% 
Facebook 49 52 79% 83.9% 4.9% 
YouTube 0 2 0% 3.2% 3.2% 
Twitter 19 26 30.6% 41.9% 11.3% 
Google+ 35 37 56.5% 59.7% 3.2% 
Quora 5 13 8.1% 21% 12.9% 
PlosOne 0 1 0% 1.6% 1.6% 
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Academic social 
networking tools 
Academia.edu 26 34 41.9% 54.8% 12.9% 
ResearchGate 26 43 41.9% 69.4% 27.5% 
Reference management 
tools 
Crossref 14 16 22.6% 25.8% 3.2% 
Mendeley 20 35 32.3% 56.5% 24.2% 
CiteULike 3 3 4.8% 4.8% 0% 
Traditional citation 
resources 
Web of Science 22 29 35.5% 46.8% 11.3% 
Scopus 28 32 45.2% 51.6% 6.4% 
Google Scholar 39 42 62.9% 67.7% 4.8% 
Total averages 38.6% 48.9% 10.3% 
 
The research online presence of SES researchers from December 2014 (38.6%) to 
December 2016 (48.9%) reflects a net increase in total averages of 10.3%. 
 
The statistics of the related research online presence distribution data for the SES 
researchers are listed in Table 5.3. The research online presence on the general websites 
had a mean of 1.00, a median of 1.00, with a standard deviation of 1.024 in the difference 
of percentage in research online presence between December 2014 and December 
2016. 
 
Table 5.3: Statistical analysis of research online presence distribution data 
(Source: Author’s own) 
Distribution of research online 
presence  data 
2014 research online presence 2016 research online presence 
Mean Median Standard 
deviation 
Min Max Mean Median Standard 
deviation 
Min Max 
General websites 4.00 4.00 1.071 0 7 4.98 5.00 1.454 3 8 
Difference in general websites 1.00 1.00 1.024 -1 3 
Repositories and online 
hi
0.31 0.00 0.465 0 1 0.44 0.00 0.500 0 1 
Difference in repositories and online archives 0.03 0.00 0.178 0 1 
Social networking tools 2.39 2.00 1.136 0 4 2.97 3.00 1.214 0 5 
Difference in social networking tools 0.55 0.00 0.761 0 3 
Academic social networking 
t l
0.87 1.00 0.799 0 2 1.19 1.00 0.827 0 2 
Difference in academic social networking tools 0.34 0.00 0.510 0 2 
Reference management tools 0.61 0.00 0.776 0 3 0.87 1.00 0.735 0 3 
Difference in reference management tools 0.26 0.00 0.441 0 1 
Traditional citation resources 1.47 1.00 1.290 0 3 1.65 1.50 1.307 0 3 
Difference in traditional citation resources 0.18 0.00 0.463 0 2 
 Mean Median Standard 
deviation 
Min Max 
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It can be seen from Table 5.2 and Figure 5.3 that there was an increase in research online 
presence on the general websites from December 2014 to December 2016. The highest 
increase is evident in ResearcherID and ORCID. The research online presence on 
ORCID increased from 9.7% to 54.8% and on ResearcherID from 9.7% to 45.2%. There 
was no change in the research online presence on WIPO and Bing. There was a decrease 
in the research online presence on the Unisa institutional website (-4.8%). The reason is 
that three participating SES researchers left the employment of Unisa and the websites 
no longer displayed the staff as affiliated to Unisa.  
 
 
Figure 5.3: SES researchers present on general websites (Source: Author’s own) 
 
The research online presence on repositories and online archives, represented by 
UnisaIR, increased from 30.6% to 43.5%, as illustrated in Figure 5.4 and Table 5.2, from 
December 2014 to December 2016. The mean was 0.03, the median 0.00, with a 
standard deviation of 0.178 in the difference of percentage in research online presence 
on repositories and online archives between December 2014 and December 2016, as 
98.4% 96.8% 93.5%
1.6%
79.0%
9.7% 9.7% 4.8%
11.3%
100% 98.4%
93.5%
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74.2%
45.2%
54.8%
4.8%
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0.0%
20.0%
40.0%
60.0%
80.0%
100.0%
120.0%
2014 2016
Total percentage research 
online presence 2014 
0.3858 0.3600 0.14614 0.00 0.72 
Total percentage research 
online presence 2016 
0.4839 0.4800 0.15814 0.16 0.80 
Research online presence 
percentage difference 
0.0981 0.0800 0.07047 -0.04 0.24 
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presented in Table 5.3. 
 
Figure 5.4: SES researchers present on repositories and online archives (Source: 
Author’s own) 
 
In the category of social networking tools, the research online presence distribution of the 
SES researchers indicates an increase as illustrated in Figure 5.5 and Table 5.2. The 
highest increase is evident in LinkedIn with an increase of 21% from 67.7% to 88.7%.  
 
Figure 5.5: SES researchers present on social networking tools (Source: Author’s 
own) 
 
The research online presence on the social networking tools had a mean of 0.55, a 
median of 0.00, with a standard deviation of 0.761 in the difference of percentage in 
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research online presence between December 2014 and December 2016 as seen in Table 
5.3. 
 
Regarding the research online presence distribution of the SES researchers in the 
category of academic social networking tools, as illustrated in Figure 5.6 and Table 5.2, 
there was an increase of 27.5% on ResearchGate from 41.9% to 69.4%, followed by a 
12.9% increase on Academia.edu from 41.9% to 54.8%.  
 
The mean was 0.34, the median 0.00, with a standard deviation of 0.510 in the difference 
of percentage in research online presence between December 2014 and December 2016 
as in Table 5.3. 
 
 
Figure 5.6: SES researchers present on academic social networking tools (Source: 
Author’s own)  
 
In the category of reference management tools, the research online presence distribution 
of the SES researchers showed an increase as illustrated in Figure 5.7 and Table 5.2. 
The highest increase of 24.2% was on Mendeley from 32.2% to 56.5%, but there was no 
increase on CiteULike. The mean was 0.26, the median 0.00, with a standard deviation 
of 0.441 in the difference of percentage in research online presence between December 
2014 and December 2016 as seen in Table 5.3. 
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Figure 5.7: SES researchers present on reference management tools (Source: 
Author’s own)  
 
The research online presence distribution of the SES researchers in the category of 
traditional citation resources indicates an increase (as illustrated in Figure 5.8). The 
highest increase of 11.3% was on Web of Science from 35.5% to 46.8%, followed by 
Scopus with an increase of 6.4% and Google Scholar with 4.8%.  
 
Figure 5.8: SES researchers present on traditional citation resources (Source: 
Author’s own) 
 
The research online presence on the traditional citation resources had a mean of 0.18, a 
median of 0.00, with a standard deviation of 0.463 in the difference of percentage in 
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research online presence between December 2014 and December 2016. The total 
percentage of research online presence between December 2014 and December 2016 
had a mean of 0.0981, a median of 0.0800, with a standard deviation of 0.07047 in the 
difference of total percentage in research online presence. The minimum decrease was  
-4% and the maximum increase was 24%. Regarding the research online presence as a 
whole for all 62 SES researchers, reflected by the total percentages of research online 
presence, there was a total increase of 8% from December 2014 (72%) to December 
2016 (80%). 
 
5.4.2 Investigating individual SES researchers’ research online presence as  
e-visibility theme  
Research online presence as an e-visibility theme manifests as the presence of the SES 
researchers on the selected 25 general Internet websites and social networking tools. 
The individual researchers and their research online presence performance on the 
selected general Internet websites and social networking tools are the focus here. Two 
aspects of research online presence will be reported and discussed, namely percentage 
of research online presence of researchers and increase in research online presence 
during the two-year period between 2014 and 2016. Table B.1 (see Appendix B) shows 
the SES researchers with a research online presence above 50% at the end of the period 
December 2014 to December 2016. Table B.2 (see Appendix B) shows the SES 
researchers with the highest increase in research online presence during the two-year 
period December 2014 to December 2016.  
 
Researcher 54, as seen in Table B.1 (see Appendix B), had the highest percentage of 
research online presence (80%), followed by researcher 19 (76%). Researchers 48, 18, 
17 and 3 each showed a research online presence of 72% across the 25 possible Internet 
websites and social networking tools. Researchers 61, 21, 25 and 57 each showed a 
research online presence of 68% (Table B.2, Appendix B).  Researchers 17, 18 and 48 
each showed a research online presence of 72% and researchers 25, 21, 61 and 57 were 
each at 68%. The results show that researchers 32, 26, 31, 34 and 38 had the highest 
increase (24%) in research online presence from December 2014 to December 2016. 
Researchers 37, 21, 55 and 19 each showed an increase of 20%, followed by researchers 
54, 10, 44 and 56, each with an increase of 16%. 
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Given the above research online presence percentages and increase in research online 
presence results, the researchers were included on the shortlist used to investigate  
e-visibility utilisation trends and establish whether the e-visibility awareness and training 
initiatives influenced citation counts during the two-year period December 2014 to 
December 2016.  
 
5.4.3 Discussion of research online presence  
The research online presence of researchers, being a theme of the concept of e-visibility, 
reflects where the SES researchers had a research online presence and could be located 
online when doing a basic search via search engines.  The following categories reflect 
the research online presence of an SES researcher across 25 Internet websites (as 
defined in 4.8.1 and 4.8.7.1): 1) general Internet websites, 2) repositories and online 
archives, 3) social networking tools, 4) academic social networking tools, 5) reference 
management tools, and 6) traditional citation resources. The total increase in research 
online presence for the SES researchers from December 2014 to December 2016 was 
10.3% (refer to Table 5.2).  
 
The investigation of the individual performance of the SES researchers reveals that the 
highest percentage of research online presence across the 25 Internet websites was 80% 
and the highest increase in research online presence per individual researcher was 24%.  
 
It can therefore be deduced that because research online presence is a theme of  
e-visibility, an increase in research online presence of the SES researchers reflects an 
increase in the e-visibility of the SES researchers. 
 
Figure 5.9 gives a representation of the online presence of SES researchers between 
2014 and 2016.   
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Figure 5.9: Representation of online presence of SES researchers between 2014 
and 2016   
 
5.5 Results and analysis relating to theme of researcher discoverability 
The results obtained from the statistical analysis of data sets A to E, as defined in section 
4.7, collected from December 2014 to December 2016 will now be discussed. Researcher 
discoverability was determined by analysing the data regarding online e-profiles of SES 
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researchers for research purposes from data set A (December 2014) and data set E 
(December 2016). 
 
5.5.1 Results relating to researcher discoverability (e-profiles) 
The results of the data relate to researcher discoverability, i.e. presence or absence of 
SES researchers’ e-profiles on online locations on citation resources, websites and 
academic social networking tools. There are three categories representing researcher 
discoverability of the SES researchers as defined in 4.8.2 and 4.8.7.2:  
 Traditional research profiles: represented by ORCID, Scopus, ResearcherID and 
Google Scholar;  
 Academic social networking research e-profiles: represented by Academia.edu, 
ResearchGate and Mendeley;  
 Professional research profiles: represented by LinkedIn.  
 
As illustrated in Figure 5.10, the majority of the 62 participating SES researchers with 3 
or more research e-profiles increased from 43.5% (27) in December 2014 to 79% (49) in 
December 2016.  Those with 2 research e-profiles decreased from 21% in 2014 to 9.7% 
in 2016. The results further show that in December 2014, 21% had 1 research e-profile 
compared to 8.1% in December 2016. In December 2016, 3.2% (2) of the 62 participating 
SES researchers had 0 research profiles; hence a net difference of 6.5%.  
 
Figure 5.10: Presence of research e-profiles of SES researchers (Source: 
Author’s own) 
 
The 62 participating SES researchers with research e-profiles on the 8 preselected tools 
for research e-profiles had the possibility of having 496 research e-profiles in total.  The 
distribution of the research e-profiles of the SES researchers is presented according to 
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the three categories, i.e.: 1) traditional research e-profiles, 2) academic social networking 
e-profiles and 3) professional research e-profiles, in Table 5.4. 
 
Table 5.4: Distribution of research e-profiles (Source: Author’s own) 
Researcher discoverability representation  
(Research e-profiles)  
No. of e-profiles  
(n = 62) 
Researcher 
discoverability 
Increase in 
researcher 
discoverability 
Traditional research  
e-profiles 
 
 2014 2016 2014 2016  
ORCID 6 33 9.7% 53.2% 43.5% 
Scopus 27 33 43.5% 53.2% 9.7% 
Google Scholar 16 38 25.8% 61.3% 35.5% 
ResearcherID 6 27 9.7% 43.5% 33.8% 
Academic social 
networking e-profiles 
 
ResearchGate 27 43 43.5% 69.4% 21% 
Academia.edu 23 36 37.1% 58.1% 25.9% 
Mendeley 16 34 25.8% 54.8% 29% 
Professional research 
fil
LinkedIn 39 55 62.9% 88.7% 25.8% 
Total averages 32.3% 60.3% 28% 
 
The researcher discoverability for the SES researchers from December 2014 (32.3%) to 
December 2016 (60.3%) reflects a 28% net increase. All research e-profiles between 
2014 and 2016 showed an increase, with the highest being 43.5% on ORCID, followed 
by 35.5% on Google Scholar, 33.8% on ResearcherID, 29% on Mendeley, 25.9% on 
ResearchGate, 25.8% on LinkedIn, 21% on Academia.edu and 9.7% on Scopus. Table 
5.5 includes the statistics of the researcher discoverability data for the SES researchers.  
 
Table 5.5: Researcher discoverability of SES researchers’ research e-profiles 
(Source: Author’s own)  
Distribution of researcher 
discoverability  data 
Mean 
researcher 
discoverability 
Median 
researcher 
discoverability 
Standard 
deviation 
Minimum 
number of  
e-profiles 
Maximum 
number of 
e-profiles 
Researcher discoverability total  
e-profiles for 2014 
4.79 4.50 2.383 0 8 
Researcher discoverability total  
e-profiles for 2016 
0.6011 0.5650 0.29742 0.00 1.00 
Difference in percentage researcher 
discoverability 
0.2800 0.2500 0.27397 -0.13 1.00 
 
The research e-profiles distribution, as illustrated in Figure 5.11, indicates an overall 
increase in all research e-profiles. LinkedIn shows the largest proportion (62.9%) of 
research e-profiles for 2014, ORCID, and ResearcherID the least at 9.7% each. In 2016, 
LinkedIn still constituted the largest proportion (88.7%) of research profiles, with 
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ResearcherID the least (43.5%). 
 
 
Figure 5.11: E-visibility theme: Discoverability of SES researchers between 2014 
and 2016 (Source: Author’s own)  
 
Regarding the traditional citation e-profiles in 2014, as illustrated in Figure 5.12, the 
majority of 27 (43.5%) had e-profiles on Scopus, followed by 16 (25.8%) on Google 
Scholar and 6 (9.7%) each on ResearcherID and ORCID. In 2016, the majority of 38 
(61.3%) had e-profiles on Google Scholar, followed by 33 (53.2%) each on ORCID and 
Scopus and 27 (43.5%) on ResearcherID.   
 
 
Figure 5.12: Research e-profiles of SES researchers on traditional research 
resources (Source: Author’s own) 
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majority of 27 (43.5%) had e-profiles on ResearchGate, followed by 23 (37.1%) on 
Academia.edu and 16 (25.8%) on Mendeley. In 2016 the majority of 43 (69.4%) had  
e-profiles on ResearchGate, followed by 36 (58.1%) on Academia.edu and 34 (54.8%) 
on Mendeley.  
 
 
Figure 5.13: Research e-profiles of SES researchers on academic social 
networking tools (Source: Author’s own) 
 
Regarding the professional e-profiles, as in Figure 5.14, 39 (62.9%) had  
e-profiles on LinkedIn in 2014 and 55 (88.7%) had e-profiles on LinkedIn in 2016.  
 
Figure 5.14: Research e-profiles of SES researchers on professional websites 
(Source: Author’s own) 
 
The results for professional e-profiles, as in Figure 5.13, for 2014 indicates 39 (62.9%)  
e-profiles for LinkedIn and the results for 2016 indicates 55 (88.7%) e-profiles for 
LinkedIn.  
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5.5.2 Overlap in research e-profiles of SES researchers 
The overlap in the research e-profiles of the SES researchers is presented in Table 5.6 
as derived from the research e-profile distribution.  
 
Table 5.6: Overlap in SES researchers’ research e-profiles (Source: Author’s own) 
2014 ORCID Scopus Google Scholar ResearcherID Academia.edu ResearchGate Mendeley LinkedIn 
ORCID  6 3 2 4 4 1 5 
Scopus 6  14 4 14 20 8 16 
Google Scholar 3 14 4 15 11 7 13 
ResearcherID 2 4 4  4 4 1 5 
Academia.edu 4 15 13 4 13 8 15 
ResearchGate 4 20 11 4 13 8 17 
Mendeley 1 8 7 1 8 8  11 
LinkedIn 5 16 13 5 15 17 11  
2016 ORCID Scopus Google Scholar ResearcherID Academia.edu ResearchGate Mendeley LinkedIn 
ORCID  23 26 23 22 27 19 31 
Scopus 23  29 20 23 27 18 28 
Google Scholar 26 29  21 27 31 20 32 
ResearcherID 23 20 21  18 22 17 24 
Academia.edu 22 27 31 22  30 19 31 
ResearchGate 27 23 27 18 30  25 38 
Mendeley 19 18 20 17 19 25  31 
LinkedIn 31 28 32 24 31 38 31 
 
 
 
In 2014, the research e-profiles on Scopus and ResearchGate represented the largest 
overlap, with 20 (32%) researchers having both Scopus and ResearchGate profiles. The 
research e-profiles on Mendeley and ORCID represented the smallest overlap of 
research e-profiles (1). In 2016, the research e-profiles on LinkedIn and ResearchGate 
represented the largest overlap, with 38 (61.3%) researchers having both LinkedIn and 
ResearchGate profiles. The research e-profiles on Mendeley and ORCID represented the 
smallest overlap (17) as seen in Table 5.6.  
 
5.5.3 Investigating individual SES researchers’ discoverability as e-visibility theme 
Researcher discoverability as an e-visibility theme manifests as the presence of a 
research e-profile of the SES researchers on the eight selected Internet websites and 
social networking tools. The individual researcher discoverability performance of the SES 
researchers was investigated. 
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Researchers 33, 53, 25, 49, 21, 46, 48, 55, 10 and 17 showed the highest percentage of 
researcher discoverability (100%) across the 8 Internet websites and social networking 
tools for research e-profiles.  Researchers 62, 6, 56, 45, 47, 19, 58, 61, 2, 18 and 3 
showed the second highest percentage (88%) and researchers 32, 26, 5, 59, 52, 11 and 
8 showed the third highest percentage (75%).  Table B.3 (see Appendix B) shows that 20 
of the 62 participating SES researchers reported increases in their researcher 
discoverability over the period December 2014 to December 2016. The results therefore 
indicate that the highest percentage increase in researcher discoverability was 100% for 
an individual researcher and that the majority (69%) of the SES researchers increased 
their researcher discoverability over the two-year period. 
 
Given the above researcher discoverability percentages and increase in researcher 
discoverability results, the researchers were included on the shortlist used to investigate 
e-visibility utilisation trends and establish whether the e-visibility awareness and training 
initiatives influenced citation counts during the two-year period December 2014 to 
December 2016.  
 
5.5.4 Discussion of research e-profiles for researcher discoverability 
The researcher discoverability of researchers, being a theme of the concept of e-visibility, 
reflects the online locations where the SES researchers created research e-profiles and 
were therefore deemed discoverable by searching with Web search engines.  The 
researcher discoverability for the SES researchers from December 2014 to December 
2016 reflects a 28% total increase, as seen in Table 5.4. There was an increase across 
the three research e-profiles, i.e. traditional research e-profiles, academic social 
networking e-profiles and professional research e-profiles.  
 
In the research by Mikki et al. (2015:8), an overlap of research profiles of more than 50% 
between ResearchGate and Academia.edu was reported.  The current research, as seen 
in Table 5.6, has found that there was a significant overlap of 96% between 
ResearchGate (25 profiles) and Academia.edu (23 profiles). Previous research regarding 
research profiles (Mikki. et al., 2015:4; Ortega, 2015b:43; Menendez et al., 2012:52; 
Ovadia, 2014:165) has shown similar results. Previous research by Ali & Richardson 
(2017:164), Van Noorden, 2014:127) and Yu, Wu, Alhalabi, Kao and Wu (2016:1005) 
indicated ResearchGate had become a popular academic social networking tool. 
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The individual researcher discoverability performance of the SES researchers shows that 
almost 16.1% (10 out of 62) of the participating SES researchers had 100% researcher 
discoverability at the end of the study in December 2016, and 45.2% had a researcher 
discoverability of 75% or higher at the end of December 2016 as seen in Table B.3 (see 
Appendix B). The results show that the majority of the SES researchers increased their 
researcher discoverability over the two-year period.  
 
It can therefore be deduced that because researcher discoverability is a theme of  
e-visibility, an increase in researcher discoverability of the SES researchers reflects an 
increase in the e-visibility of the SES researchers. 
 
5.6 Results and analysis relating to theme of research output accessibility 
The results obtained from the statistical analysis of data sets A to E, as defined in section 
4.7, collected from December 2014 to December 2016 will now be discussed. Research 
output accessibility was determined by extracting data regarding research output of SES 
researchers on citation resources, websites and academic social networking tools for 
research purposes from data set A (December 2014) and data set E (December 2016). 
 
5.6.1 Results relating to research output accessibility  
The results of the data relate to research output accessibility, i.e. presence, accessibility 
or absence of research output of the SES researchers located on citation resources, 
websites and academic social networking tools. The list includes the following citation 
resources, websites and social networking tools representing research output 
accessibility of the SES researchers as defined in 4.8.3 and 4.8.7.3: 1) Web of Science, 
2) Scopus,  3) Google Scholar,  4) ORCID,  5) ResearchGate, 6) Academia.edu, 7) 
Mendeley, 8) Twitter, 9) UnisaIR, 10) ResearcherID, 11) PlosOne, 12) LinkedIn, and 13) 
Altmetric.com. 
 
Some 17 (27.4%) of the participating SES researchers had no publications linked or 
uploaded online in December 2014. In December 2016, 13 (21%) of the SES researchers 
did not have publications linked or uploaded online, indicating a net difference of 6.4% 
from December 2014 to December 2016. The maximum number of publications linked or 
uploaded for an SES researcher was 102 in December 2014 and in December 2016 it 
increased to 116 publications, as seen in Table 5.7. The total number of research output 
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publications of SES researchers linked in December 2014 was 1 075. In December 2016, 
this increased to 2 604. There was an increase of 142% in the coverage across the 
citation resources, websites and academic social networking tools used in this study.  
 
The distribution of the accessibility of research output of the SES researchers is seen in 
Table 5.7 below. The results indicate that Google Scholar (2016) had the widest coverage 
of available publications (588), followed by ResearchGate (2016) with 560. The highest 
increase in research output accessibility was on Mendeley (43.6%) from December 2014 
to December 2016. ORCID had the second highest increase at 25.8%, followed by 
UnisaIR at 24.2%. PlosOne had the smallest increase at 1.7%. The total increase in 
research output accessibility for the SES researchers from December 2014 (17.7%) to 
December 2016 (37%) was 18.3%. 
 
Table 5.7: Distribution of research output accessibility (Source: Author’s own) 
Location of 
research output 
Publications research output accessibility 
Total number 
Max number 
per 
researcher 
Researchers 
with zero 
accessible 
Number of 
publications Accessible Increase 
2014 2016 2014 2016 2014 2016 2014 2016 2014 2016 
Web of Science 128 219 26 29 40 28 64.5% 45.2% 35.5% 54.8% 19.3% 
Scopus 169 286 33 42 37 30 59.7% 48.4% 40.3% 51.6% 11.3% 
Google Scholar 322 588 53 18 24 66 38.7% 29% 61.3% 71% 9.7% 
ORCID 7 162 4 44 60 44 96.8% 71% 3.2% 29% 25.8% 
ResearchGate 270 560 102 116 40 29 64.5% 46.8% 35.5% 53.2% 17.7% 
Academia.edu 72 204 21 35 52 40 83.9% 64.5% 16.1% 35.5% 19.4% 
Mendeley 8 251 6 38 60 33 96.8% 53.2% 3.2% 46.8% 43.6% 
Twitter 11 42 1 10 60 49 96.8% 79% 3.2% 21% 17.8% 
UnisaIR 76 93 23 23 49 34 79% 54.8% 21% 45.2% 24.2% 
ResearcherID 3 101 3 25 61 49 98.4% 79% 1.6% 21% 19.4% 
PlosOne 0 1 0 1 62 61 100% 98.4% 0% 1.7% 1.7% 
LinkedIn 0 23 0 16 62 57 100% 91.9% 0% 8.1% 8.1% 
Altmetric.com 9 74 10 22 56 44 90.3% 71% 9.7% 29% 19.3% 
Totals 1 075 2 604 Average research output accessibility 17.7% 36.98% 18.3%
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Figure 5.15: E-visibility theme: Accessibility of SES researchers from 2014 to 
2016 (Source: Author’s own) 
 
Figure 5.15 represents the accessibility theme of the e-visibility status of the SES 
researchers at the beginning of the study in December 2014 and at the end of the study 
in December 2016. The statistics related to research output accessibility of the SES 
researchers are listed in Table B4 (see Appendix B). 
Given the above research output accessibility percentages and increase in research 
output accessibility results, the researchers were included on the shortlist used to 
investigate e-visibility utilisation trends and establish whether the e-visibility awareness 
and training initiatives influenced citation counts during the 2-year period December 2014 
to December 2016. 
 
5.6.2 Discussion of research output accessibility  
Research output accessibility as an e-visibility theme manifests as the presence of the 
SES researcher’s research output on the 13 selected Internet websites and social 
networking tools allowing for linking or uploading of research output (refer to 4.8.3 and 
4.8.7.3). The widest coverage of available publications was represented on Google 
Scholar (588 publications in total). Hilbert, Barth, Gremm, Gros, Haiter, Henkel, Reinhardt 
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and Stock (2015:259) also found that Google Scholar represented the widest coverage 
of available publications and Web of Science the least of the citation resources. 
 
In Table B.5 (see Appendix B), the results show that 55% (34 out of 62) of the SES 
researchers had research output on Web of Science at the end of December 2016, which 
represents moderate participation by the researchers. This means that just over half of 
the researchers had research output published in high-impact scholarly publications 
indexed on Web of Science. Research output cannot be uploaded or archived to Web of 
Science unless the publication was indexed by Web of Science. Furthermore, researcher 
34 showed 100% research output accessibility, followed by researcher 3 with 72%, 
researcher 21 with 57%, researcher 58 with 56% and researcher 47 with 50% across the 
13 websites and social networking tools. The highest percentage increase for research 
output accessibility was by researcher 34 with 100%, followed by researcher 56 with 40% 
and researchers 44, 26, 23 and 9 each with 33% over the two-year period between 
December 2014 and December 2016. 
 
In Table B.6 (see Appendix B), the results show that 51.6% (32 out of 62) of the SES 
researchers had research output on Scopus at the end of December 2016, which implies 
moderate participation by the researchers. This means that just over half of the 
researchers had research output published in high-impact scholarly publications indexed 
on Scopus. Research output cannot be uploaded or archived to Scopus unless the 
publication was indexed by Scopus. Researchers 34 and 43 had 100% research output 
accessibility, followed by researchers 21 and 3 with 67%, researcher 58 with 64% and 
researcher 55 with 60% across the 13 websites and social networking tools.  The highest 
percentage increase for research output accessibility was by researchers 34 and 43 with 
100%, followed by researcher 55 with 52% and researchers 26 and 8 each with 33% over 
the two-year period between December 2014 and December 2016. 
 
The results show that 71% (44 out of 62) of the SES researchers, as seen in Table B.7 
(see Appendix B), had research output on Google Scholar at the end of December 2016, 
representing high participation by the researchers. In other words, the majority of the 
researchers had research output indexed on Google Scholar. This also implies that the 
majority of the researchers’ research output was linked to their Google Scholar citation 
profile and that their research output was accessible via their Google Scholar citation 
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profile. Researchers 34, 43, 36, 40, 20, 41, 7, 47, 32, 8, 6, 49, 55 and 24 showed 100% 
research output accessibility on Google Scholar, followed by researcher 57 with 95%, 
researcher 5 with 92%, researcher 21 with 91% and researcher 3 with 90%. This 
translates to 23% of the SES researchers having 100% research output accessibility on 
Google Scholar. The highest percentage increase for research output accessibility was 
by researchers 34, 36 and 43 with 100%, followed by researcher 20 with 75%, researcher 
41 with 67% and researchers 7 and 47 each with 50% over the two-year period between 
December 2014 and December 2016. 
 
In Table B.8 (see Appendix B), the results indicate that 29% (18 out of 62) of the SES 
researchers had research output on ORCID at the end of December 2016, which implies 
low participation by the researchers. This translates to just under a third of the 
researchers having research output linked to ORCID. Researcher 26 had 100% research 
output accessibility on ORCID, followed by researcher 48 with 89%, researcher 21 with 
57%, researcher 46 with 54% and researcher 60 with 50%. The highest percentage 
increase for research output accessibility was by researcher 49 with 89%, followed by 
researcher 21 with 57%, researcher 46 with 54% and researcher 60 with 50% over the 
two-year period between December 2014 and December 2016. 
 
The results show that 53% of the SES researchers (33 of 62) had research output on 
ResearchGate at the end of December 2016, as seen as in Table B.9 (see Appendix B), 
representing moderate participation by the researchers. This means that just over half of 
the researchers had research output on ResearchGate. Researchers 42, 40, 16 and 6 
had 100% research output accessibility on ResearchGate, followed by researcher 10 with 
97%, researcher 3 with 91% and researcher 19 with 90%. The highest percentage 
increase for research output accessibility was by researchers 42, 40 and 6 with 100%, 
followed by researcher 51 with 83%, researcher 2 with 79% and researcher 31 with  75% 
over the two-year period between December 2014 and December 2016. 
 
In Table B.10 (see Appendix B), the results indicate that 37% (13 out of 62) of the SES 
researchers had research output on Academia.edu at the end of December 2016, which 
represents moderate participation by the researchers. In other words, just above a third 
of the researchers had research output linked to Academia.edu. Furthermore, 
researchers 6 and 34 had 100% research output accessibility on Academia.edu, followed 
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by researcher 10 with 91%, researcher 2 with 84%, researcher 11 with 80% and 
researcher 22 with 75%. The highest percentage increase for research output 
accessibility was by researchers 6 and 34 with 100%, followed by researcher 2 with 78%, 
researcher 8 with 67% and researcher 19 with 60% over the two-year period between 
December 2014 and December 2016. 
 
The results show that 47% of the SES researchers (29 out of 62) had research output 
linked to Mendeley at the end of December 2016, as seen in Table B.11 (see Appendix 
B). This means that just under half of the researchers had research output linked to 
Mendeley and implies moderate participation by the researchers. Researcher 3 had 
100% research output accessibility on Mendeley, followed by researcher 58 with 53%, 
researcher 55 with 53%, researcher 36 with 50% and researcher 11 with 47%. The 
highest percentage increase for research output accessibility was by researcher 3 with 
62%, followed by researcher 58 with 53%, researcher 55 with 53%, researcher 36 with 
50%, researcher 21 with 48% and researcher 11 with 47% over the two-year period 
between December 2014 and December 2016. 
 
In Table B.12 (see Appendix B), the results for Twitter (obtained via Altmetric Explorer) 
indicate that 21% (13 out of 62) of the SES researchers had research output on Twitter 
at the end of December 2016. This is under a quarter of the researchers with research 
output linked to Twitter and implies low participation by the researchers. Researcher 3 
showed 29% research output accessibility on Twitter, followed by researcher 58 with 
22%, researchers 56, 55 and 11 each with 20%, researcher 54 with 13% and researcher 
21 with 10%. The highest percentage increase for research output accessibility was by 
researcher 3 with 29%, followed by researcher 58 with 22%, researchers 56, 55 and 11 
each with 20%, researcher 54 with 13% and researcher 21 with 10% over the two-year 
period between December 2014 and December 2016. 
 
The results for research output accessibility on UnisaIR show that 47% of the SES 
researchers (29 of 62) had research output archived on UnisaIR at the end of December 
2016, as seen in Table B.13 (see Appendix B,) representing moderate participation. This 
is just under half of the researchers with research output archived to UnisaIR and implies 
moderate participation by the researchers. Further, researchers 40, 42 and 49 had 100% 
research output accessibility on UnisaIR, followed by researcher 9 with 78%, researcher 
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28 with 67%, researchers 36 and 7 each with 50% and researcher 52 with 29% research 
output accessibility on UnisaIR. The highest percentage increase for research output 
accessibility was by researchers 40, 42 and 49 with 100% research output accessibility 
increase on UnisaIR, followed by researcher 9 with 78%, researcher 28 with 67% and 
researcher 36 with 50% increase in research output accessibility on Mendeley over the 
two-year period between December 2014 and December 2016. 
 
In Table B.14 (see Appendix B), the results for research output accessibility on 
ResearcherID indicate that 21% (13 out of 62) of the SES researchers had research 
output on ResearcherID at the end of December 2016, which implies low participation. 
This is under a quarter of the researchers with research output linked to ResearcherID 
and implies low participation by the researchers. Researcher 20 had 75% research output 
accessibility on ResearcherID, followed by researcher 21 with 62%, researcher 48 with 
44%, researcher 60 with 38% and researcher 25 with 33% research output accessibility 
on ResearcherID. The highest percentage increase for research output accessibility was 
by researcher 21 with 62%, followed by researcher 48 with 44%, researcher 60 with 38% 
and researcher 25 with 38% percentage increase in research output accessibility on 
ResearcherID over the two-year period between December 2014 and December 2016. 
 
The results for research output accessibility on PlosOne show that only one researcher 
(3.2% of the SES researchers) had research output indexed on PlosOne at the end of 
December 2016, as seen in Table B.15 (see Appendix B). This is low participation by the 
SES researchers. Researcher 54 had 2% research output accessibility on PlosOne and 
the highest percentage increase for research output accessibility was 2%. 
 
In Table B.16 (see Appendix B), the results for research output accessibility on LinkedIn 
show that 8% of the SES researchers (5 out of 62) had research output listed on LinkedIn 
at the end of December 2016, which represents low participation. This is just under a 
quarter of the researchers with research output listed on LinkedIn. Furthermore, 
researcher 8 had 33% research output accessibility on LinkedIn, followed by researcher 
61 with 12%, researcher 19 with 10%, researcher 17 with 8% and researcher 46 with 1% 
research output accessibility on LinkedIn. The highest percentage for research output 
accessibility was by researcher 8 with 33%, followed by researcher 61 with 12%, 
researcher 19 with 10%, researcher 17 with 8% and researcher 46 with 1% percentage 
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increase in research output accessibility on LinkedIn over the two-year period between 
December 2014 and December 2016.  
 
The results for research output accessibility on Altmetric.com (obtained via Altmetric 
Explorer) indicate that 29% (18 out of 62) of the SES researchers had research output on 
Altmetric.com at the end of December 2016, as in Table B.17 (see Appendix B), which 
implies low participation by the researchers. This is just over a quarter of the researchers 
with research output linked to Altmetric.com. Researcher 49 had 100% research output 
accessibility on Altmetric.com, followed by researcher 62 with 32%, researcher 58 with 
29%, researcher 11 with 27% and researcher 31 with 25% research output accessibility 
on Altmetric.com. The highest percentage increase for research output accessibility was 
by researcher 49 with 100%, followed by researcher 62 with 32%, researcher 58 with 
29%, researcher 11 with 27% and researcher 31 with 25% increase in accessibility on 
Twitter over the two-year period between December 2014 and December 2016. 
 
5.6.3 Investigating individual SES researchers’ research output accessibility  
The research output accessibility of the researchers, being a theme of the concept of  
e-visibility, reflects where the SES researchers had either uploaded or linked their 
research output, and/or their research output could be downloaded and retrieved online, 
thus being accessible to other researchers. The research output accessibility for the SES 
researchers from December 2014 to December 2016 reflects an average increase of 
18.25% as seen in Table 5.7. Research output accessibility increased across the 13 
citation resources, websites and academic social networking tools on which SES 
researchers uploaded or linked their research output. An investigation of the individual 
SES researchers’ accessibility performance found Google Scholar to have the highest 
percentage of research output accessibility for the individual researchers where at 23% 
have research output 100% accessible via Google Scholar as seen in Table B.7 (See 
Appendix B). In other words, the majority had their research output indexed on Google 
Scholar.  
 
The widest coverage of available publications was represented on Google Scholar (588 
publications in total). Hilbert et al. (2015:259) found similar results where Google Scholar 
represented the largest coverage of available publications and Web of Science the least 
of the citation resources. The results show that the SES researchers had research output 
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accessibility of 55% on Web of Science and 53% research output accessibility for on 
Scopus (see Table 5.7). The accessibility of research output on Web of Science and 
Scopus poses a restriction to SES researchers by virtue of the exclusive nature of the 
two subscription citation resources. Web of Science and Scopus only index high-impact 
peer-reviewed scholarly publications and SES researchers publishing in publications not 
indexed on Web of Science and Scopus would not have their research output accessible 
on these two resources. This implies that research output cannot be uploaded or linked 
to Web of Science and Scopus by the researcher unless it forms part of the publications 
list on the citation resources index. 
 
The research output accessibility of individual researchers on UnisaIR indicates moderate 
participation by SES researchers (see Table B.13 in Appendix B). Some of the 
researchers indicated a negative increase in research output accessibility in the two-year 
period. This can possibly be explained by the researchers publishing between 2014 and 
2016 but not archiving the research output on UnisaIR. Low participation by researchers 
in utilising digital repositories such as UnisaIR for linking and dissemination of research 
output is documented in the literature (Cullen & Chawner, 2011:462; Jantz & Wilson, 
2008:193; Lercher, 2008:408; Wilkenson & Wertkamp, 2013:7). Research output that is 
not uploaded or archived on an institutional repository implies that the research output is 
not accessible to other researchers and their peers and is therefore less discoverable.  
 
The LinkedIn research output accessibility results show that just under half of the 
researchers had research output listed on LinkedIn, and this implies low participation by 
the researchers (see Table B.16 in Appendix B). It should be noted that the functionality 
to upload research output to the LinkedIn e-profile was not available to researchers in 
2014. Since the inception of the upload option, researchers can enhance their research 
output accessibility on the LinkedIn professional e-profile. 
 
Just over a quarter of the researchers had research output linked to Altmetric.com, which 
suggests low participation by the researchers (see Table B.17 in Appendix B). As an 
altmetric indicator aggregator, Altmetric.com records the attention the research output 
receives on social networking platforms and websites. Altmetric.com results show that 
one in every four of the participating SES researchers received attention, which indicates 
low societal impact.  
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It can therefore be deduced that because research output accessibility is a theme of  
e-visibility, an increase in research output accessibility of the SES researchers reflects an 
increase in the e-visibility of the SES researchers. 
 
An increase was found across the e-visibility themes of research online presence, 
researcher discoverability and research output accessibility. There was therefore a total 
increase across the e-visibility themes, and thus an increase in e-visibility of the SES 
researchers. Figure 5.16 illustrates the actual e-visibility status of the SES researchers 
representing research online presence, researcher discoverability and research output 
accessibility.  
 
   
 
Figure 5.16: Actual e-visibility status of SES researchers for 2014 and 2016 
(Source: Author’s own) 
 
5.7 Bibliometric and altmetric trends 
The bibliometric and altmetric data collected was investigated to establish bibliometric 
and altmetric trends of the SES researchers from December 2014 to December 2016. 
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5.7.1 Bibliometric distributions of SES researchers   
The distribution of the bibliometric indicators of the SES researchers from December 2014 
to December 2016, as seen in Table 5.8 from data sets A and E (refer to section 4.7), 
covers three citation resources: Web of Science, Scopus and Google Scholar. 
 
Table 5.8: Bibliometric indicators from Web of Science, Scopus and Google 
Scholar for December 2014 and December 2016 (Source: Author’s own) 
Bibliometrics 
from citation 
resources 
Bibliometrics Increase in 
total number 
of citations 
 Increase in 
max number 
per researcher Total number of citations 
Max number 
per researcher 
Mean Normality 
Web of 
Science 2014 
685 242 11.05 0.396* 
68.9% 25.2% 
Web of 
Science 2016 
1 157 303 18.66 0.382* 
Scopus 2014 817 213 13.39 0.372* 
98.7% 58.2% 
Scopus 2016 1 623 337 26.61 0.365* 
Google 
Scholar 2014 
1 308 280 21.1 0.342* 
170.3% 138.2% 
Google 
Scholar 2016 
3 536 667 57.03 0.333* 
*(Sig. (2-tailed)) 
The bibliometric distribution results in Table 5.8 indicate the highest increase in total 
citations (138%) and an average citation (170%) on Google Scholar, followed by 58% for 
total citations and 99% for average citations on Scopus and 25% for total citations and 
69% for average citations on Web of Science for the 62 SES researchers – see Figure 
5.17.   
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*(Sig. (2-tailed)) 
Figure 5.17: Bibliometric indicators in Web of Science, Scopus and Google Scholar 
(Source: Author’s own) 
 
5.7.2 Bibliometric performance and trends of individual SES researchers   
The bibliometric performance and trends of the SES researchers from December 2014 to 
December 2016 include citation counts and h-indices. For this study, the bibliometric 
trends consisted of the citation counts, citation publication ratio as a ratio-based indicator 
expressing the citation impact using citation per publication ratio and the three-year 
citation averages to accommodate the three-year citation window similar to CiteScore 
(Elsevier, 2018a:1) for each SES researcher. The citation average was established at the 
beginning of the study (prior to December 2014) using the 2011-2013 citation cycle, and 
at the end of the study (after December 2016), sourced from Web of Science, Scopus 
and Google Scholar citation history per researcher. The pre-study citation average served 
as the benchmark to gauge average increase in citation over the two-year period 
December 2014 to December 2016. Researchers with remarkable citation increases over 
the two-year period were used to investigate e-visibility utilisation trends and establish 
whether the e-visibility awareness and training initiatives influenced citation counts during 
the two-year period (December 2014 to December 2016).  
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5.7.2.1 Citation counts, publication ratios and averages of SES researchers on Web 
of Science 
The bibliometric trends, i.e. citation counts, citation publication ratio and citation averages 
of the SES researchers with citation data, consisted of the bibliometric data gathered from 
data sets A (December 2014) and E (December 2016) as defined in section 4.7, and 
citation counts pre-study (December 2014) from the citation history of the SES 
researchers on Web of Science, as in Table B.18 (see Appendix B).  
 
As seen in Table 5.9, the SES researchers showed increases in citation averages from 
December 2014 to December 2016 on Web of Science. The highest citation publication 
ratio on Web of Science (16.8) was for researcher 54, followed by researcher 60 (10.1), 
researcher 48 (8.3), researcher 24 (8) and researcher 3 (6.6). These results therefore 
indicate that researcher 54 had the highest citation count per publication, i.e. research 
output on Web of Science, followed by researchers 60, 48, 24 and 3 during the two-year 
period (December 2014 to December 2016).  
 
Table 5.9: Citation counts and publication ratios on Web of Science (Source: 
Author’s own) 
Researcher 
number 
WOS total 
publications 2014 
WOS total 
citations 2014 
Citation 
publication 
ratio 
WOS total 
publications 2016 
WOS total 
citations 2016 
Citation 
publication 
ratio 
R 54 10 242 24.2 18 303 16.8 
R 60 26 181 7 28 284 10.1 
R 48 2 0 0 4 33 8.3 
R 24 1 7 7 1 8 8 
R 3 7 33 4.74 15 99 6.6 
R 18 3 24 8 5 32 6.4 
R 5 3 6 2 4 18 4.5 
R 19 3 9 3 4 17 4.25 
R 46 14 54 3.97 23 97 4.2 
R 58 20 42 2.1 25 91 3.64 
R 57 6 19 3.2 7 25 3.6 
R 52 1 4 4 2 7 3.5 
R 61 17 59 3.5 29 90 3.1 
R 32 1 0 0 1 3 3 
R 56 0 0 0 2 5 2.5 
R 44 0 0 0 2 4 2 
R 21 5 3 0.6 12 24 2 
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R 11 2 0 0 6 7 1.2 
R 25 1 0 0 4 4 1 
R 20 1 1 1 1 1 1 
R 17 1 1 1 4 2 0.5 
R 55 1 0 0 5 2 0.4 
WOS = Web of Science             
* Only includes researchers with a citation count  
 
Table B.18 (see Appendix B) indicates the SES researchers with citation counts that 
showed citation average increases during the period December 2014 to December 2016 
on Web of Science. Figure 5.18 shows that the highest citation average increase reported 
on Web of Science (2 471%) was for researcher 46, followed by researcher 19 (1 200%) 
and researcher 5 (1 100%), researcher 48 (1 000%) and researcher 61 (893%) in citation 
averages.  
 
WOS = Web of Science  
Figure 5.18: Citation averages of SES researchers on Web of Science (Source: 
Author’s own)  
 
5.7.2.2 Citation counts, publication ratios and averages of SES researchers on 
Scopus 
The bibliometric trends, i.e. citation counts, citation publication ratio and citation averages 
of the SES researchers with citation data, consisted of the bibliometric data gathered from 
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data sets A (December 2014) and E (December 2016) as defined in section 4.7, and 
citation counts pre-study (December 2014) from the citation history of the SES 
researchers on Scopus. Table 5.10 shows the citation publication ratio for the SES 
researchers during the period December 2014 to December 2016 on Scopus. 
 
Table 5.10: Citation counts and publication ratios on Scopus (Source: Author’s 
own) 
Researcher number Scopus total publications 2014 
Scopus total 
citations 2014 
Citation 
average 
Scopus total 
publications 2016 
Scopus total 
citations 2016 
Citation 
publication 
ratio 
R 54 11 213 19.4 19 326 17.2 
R 52 1 17 17 1 13 13 
R 48 3 25 8.3 3 39 13 
R 60 33 200 6.1 34 337 9.9 
R 3 9 39 4.3 14 136 9.7 
R 18 4 36 9 7 64 9.1 
R 46 14 119 8.5 38 206 5.4 
R 19 3 9 3 4 20 5 
R 58 20 50 2.5 29 144 5 
R 5 13 38 2.9 16 74 4.6 
R 57 7 29 4.1 8 36 4.5 
R 44 1 0 0 2 6 3 
R 55 1 0 0 9 27 3 
R 56 2 3 1.5 2 6 3 
R 61 20 13 0.7 42 114 2.7 
R 11 5 7 1.4 6 13 2.2 
R 8 0 0 0 1 2 2 
R 21 8 11 1.4 14 28 2 
R 20 1 2 2 1 2 2 
R 36 1 1 1 1 1 1 
R 25 1 0 0 4 6 1.5 
R 2 1 3 3 4 5 1.3 
R 10 3 1 0.3 5 6 1.2 
R 32 2 0 0 4 4 1 
R 17 4 1 0.3 8 8 1 
R 43 0 0 0 1 0 0 
R 35 1 0 0 1 0 0 
R 45 1 0 0 2 0 0 
R 24 0 0 0 3 0 0 
* Only includes researchers with a citation count present 
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Table B.19 (see Appendix B) and Figure 5.19 below indicate the SES researchers with 
citation counts that showed citation average increases during the period December 2014 
to December 2016 on Scopus. The highest citation average increase reported on Scopus 
(1 250%) was for researcher 55, followed by researcher 21 (1 200%), researcher 48 
(967%), researcher 11 (900%) and researcher 60 (876%) in citation averages. Given the 
above citation average increases, researchers 55, 21, 48, 11 and 60 were included on 
the shortlist used to investigate e-visibility utilisation trends and establish whether the  
e-visibility awareness and training initiatives influenced citation counts during the two-
year period (December 2014 to December 2016).  
 
Table 5.10 shows that the highest citation publication ratio on Scopus (17.2) was for 
researcher 54, followed by researcher 52 with a citation publication ratio of (13), 
researcher 48 (13), researcher 60 (9.9) and researcher 3 (9.7). These results therefore 
indicate that researcher 54 had the highest citation count per publication, i.e. research 
output on Scopus, followed by researchers 52, 48, 60 and 3 during the two-year period 
(December 2014 to December 2016).  
 
Figure 5.19: Citation averages of SES researchers on Scopus (Source: Author’s 
own)  
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5.7.2.3 Citation counts, publication ratios and averages of SES researchers on 
Google Scholar 
The bibliometric trends, i.e. citation counts, citation publication ratio and citation averages 
of the SES researchers with citation data, consisted of the bibliometric data gathered from 
data sets A (December 2014) and E (December 2016) as defined in section 4.7, and 
citation counts pre-study (December 2014) from the citation history of the SES 
researchers on Google Scholar.  
 
Table 5.11 shows the SES researchers with increases in citation counts from December 
2014 to December 2016 on Google Scholar. The highest citation publication ratio on 
Google Scholar (21.1) was for researcher 54, followed by researcher 60 with a citation 
publication ratio of (13.1), researcher 3 (10.8), researcher 48 (9.4) and researcher 45 
(8.9). These results therefore indicate that researcher 54 had the highest citation count 
per publication, i.e. research output on Google Scholar, followed by researchers 60, 3, 
48 and 45 during the two-year period (December 2014 to December 2016).  
 
Table 5.11: Citation counts and publication ratios on Google Scholar (GS) (Source: 
Author’s own) 
Researcher 
number 
GS total 
publications 2014 
GS total 
citations 
2014 
Citation 
publication ratio 
GS total 
publications 
2016 
GS total 
citations 
2016 
Citation 
publication ratio 
R 54 6 132 22 27 569 21.1 
R 60 23 224 9.7 51 667 13.1 
R 3 11 98 8.9 19 205 10.8 
R 48 2 0 0 7 66 9.4 
R 45 7 49 7 10 89 8.9 
R 58 25 130 5.2 39 346 8.9 
R 5 6 38 6.3 35 277 7.9 
R 46 53 280 5.3 66 429 6.5 
R 19 3 15 5 5 27 5.4 
R 16 3 0 0 4 19 4.8 
R 11 11 31 2.8 12 56 4.7 
R 57 16 33 2.1 18 84 4.7 
R 52 1 15 15 6 24 4 
R 55 12 22 1.8 15 53 3.5 
R 24 12 20 1.7 13 43 3.3 
R 32 9 10 1.1 18 59 3.3 
R 49 1 0 0 1 3 3 
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R 18 17 67 3.9 41 116 2.8 
R 10 14 9 0.6 20 53 2.7 
R 56 3 2 0.7 5 13 2.6 
R 21 6 7 1.2 19 48 2.5 
R 17 13 40 3.1 33 83 2.5 
R 35 4 1 0.3 4 9 2.3 
R 61 36 75 2.1 55 117 2.1 
R 20 1 2 2 4 8 2 
R 23 0 0 0 2 4 2 
R 2 6 6 1 15 27 1.8 
R 36 0 0 0 2 3 1.5 
R 25 4 2 0.5 10 14 1.4 
R 44 1 0 0 5 7 1.4 
R 8 3 0 0 3 4 1.3 
R 22 0 0 0 1 1 1 
R 51 4 0 0 5 5 1 
R 43 0 0 0 1 1 1 
R 40 1 0 0 1 1 1 
R 41 1 0 0 3 2 0 7 
R 14 1 0 0 4 1 0.25 
GS = Google Scholar  
* Only includes researchers with a citation count  
 
As seen in Table B.20 (see Appendix B) and Figure 5.20, the highest average citation 
increase reported on Google Scholar (3 200%) was for researcher 2, followed by 
researcher 24 (3 150%) and researcher 10 (3 000%), researcher 19 (1 300%) and 
researcher 45 (1 050%) in citation averages. Given the above citation average increases, 
researchers 2, 24, 10, 19 and 45 were included on the shortlist used to investigate  
e-visibility utilisation trends and establish whether the e-visibility awareness and training 
initiatives influenced citation counts during the two-year period (December 2014 to 
December 
 2016). 
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GS = Google Scholar  
Figure 5.20: Citation averages of SES researchers on Google Scholar (Source: 
Author’s own)  
 
5.7.2.4 H-index of SES researchers 
The bibliometric data gathered from data sets A and E, as defined in section 4.7, was 
used to determine the h-index of the SES researchers. Table 5.12 lists the SES 
researchers that showed an increase in h-index across the period December 2014 to 
December 2016. 
 
It was necessary to establish the citation averages of the SES researchers starting in 
December 2014 to represent the beginning of the study and then establish the citation 
counts in December 2016, at the end of the study. The h-index of the SES researchers is 
listed to indicate increases during the period December 2014 to December 2016.   
 
Table 5.12: H-index from Web of Science, Scopus and Google Scholar for  
2014 -2016 (Source: Author’s own) 
Researcher 
number ** 
WOS h-index Increase in h-
index 
Scopus  
h-index 
Increase in h-
index 
GS h-index Increase in h-
index 
2014 2016 2014 2016 2014 2016 
R 32 0 1 100% 1 2 100% 0 5 500% 
R 45 0 0 0% 0 1 100% 0 5 500% 
R 18 2 3 500% 3 3 0% 4 5 25% 
 
167 
 
R 21 1 2 100% 2 3 50% 0 4 400% 
R 55 0 1 100% 0 3 300% 2 5 150% 
R 48 1 3 200% 2 3 50% 0 4 200% 
R 56 0 2 200% 1 2 100% 0 2 100% 
R 44 0 1 100% 0 2 200% * 2 * 
R 10 0 0 0% 0 2 200% 2 4 100% 
R 2 0 0 0% 1 1 0% 1 3 200% 
R 25 0 1 100% 0 1 100% 1 2 100% 
R 11 1 2 100% 2 3 50% 3 5 67% 
R 20 1 1 0% 0 1 100% 0 2 100% 
R 8 0 0 0% 0 1 100% 0 1 100% 
R 36 0 0 0% 0 1 100% 0 1 100% 
R 9 0 1 100% 0 0 0% 0 1 100% 
R 46 4 8 100% 7 12 71% 12 12 0% 
R 17 1 1 0% 1 2 100% 4 6 50% 
R 58 3 6 100% 5 8 60% * 13 * 
R 5 1 2 100% 4 6 50% * 11 * 
R 52 1 1 0% 1 1 0% 0 1 100% 
R 51 0 0 0% 0 0 0% 0 1 100% 
R 3 4 6 50% 4 7 75% 6 9 50% 
R 57 3 4 33% 4 4 0% * 6 * 
R 61 4 5 25% 5 6 20% * 7 * 
WOS = Web of Science; GS = Google Scholar  
* No h-index for Google Scholar as no Google citation profile in 2014 
** Only includes researchers with a citation count  
 
The SES researchers showed an increase in their h-index across the three citation 
resources Web of Science, Scopus and Google Scholar during the period December 
2014 to December 2016. Researchers 32 and 45 showed the highest h-index increase 
(500%) on Google Scholar and researcher 18 showed the highest increase (500%) on 
Web of Science. Researcher 21 had an increase of 400% on Google Scholar, researcher 
55 had a 300% increase in h-index and researcher 56 had a 200% increase on Web of 
Science. Researcher 48 showed an increase of 200% on Web of Science and Google 
Scholar, researchers 10 and 44 had a 200% increase on Scopus and researcher 2 had 
an increase of 200% in h-index. 
 
5.7.3 Altmetric distributions, trends and observations for SES researchers   
The results for altmetric distributions across Academia.edu, ResearchGate, Mendeley 
and UnisaIR for 62 participating SES researchers are presented in Table 5.13. 
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Table 5.13: Distribution of altmetrics in Academia.edu, ResearchGate, Mendeley, 
and UnisaIR (Source: Author’s own) 
Social networking tool 
Altmetrics 
Total 
number for 
SES 
researchers 
Max number 
per 
researcher 
Mean Normality 
Increase in 
total 
number 
Increase in 
max per 
researcher 
RG views December 2014 9 209 1 845 148.53 0.362* 48.2% 26.4% 
RG views July 2015 17 779 2 506 286.76 0.349* 
RG downloads December 2014 2 332 526 37.61 0.372* 67.3% 79% 
RG downloads July 2015 7 128 2 506 260.42 0.365* 
RG reads December 2015 16 146 2 506 260.42 0.330* 53.6% 54.3% 
RG reads December 2016 34 826 5 486 561.71 0.325* 
AC views December 2014 3 923 2 950 63.27 0.454* 72.6% 52.1% 
AC views July 2015 14 327 6 160 231.08 0.342* 
Mendeley readers December 2014 145 118 2.34 0.528* 95.1% 74.7% 
Mendeley readers December 2016 2 970 467 47.9 0.350* 
UnisaIR views December 2014 26 774 14 940 431.84 0.413* 30.3% 17.8% 
UnisaIR views July 2016 38 392 18 166 619.23 0.399* 
*(Sig. (2-tailed)) 
RG = ResearchGate; AC = Academia.edu; UnisalR = University of South Africa Institutional Repository  
 
The altmetric distribution results indicate the highest increase in altmetrics to be in 
Mendeley, as in Figure 5.21. There was an increase in the total Mendeley readers of 
95.1% and an increase in the maximum number of Mendeley readers per researcher of 
74.7% for the period December 2014 to December 2016.  
 
 
Figure 5.21: Altmetric indicators on Mendeley (Source: Author’s own) 
 
Results show an increase in total Academia.edu views of 72.6% and an increase in the 
maximum number of Academia.edu views per researcher of 52.1%, as seen in Figure 
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5.22, for the period December 2014 to December 2016.  
 
 
Figure 5.22: Altmetric indicators on Academia.edu (Source: Author’s own) 
 
Results in Figure 5.23 show an increase in total ResearchGate views of 48.2% and an 
increase in the maximum number of ResearchGate views per researcher of 26.4% for the 
period December 2014 to July 2015. There was an increase in total ResearchGate 
downloads of 67.3% and an increase in the maximum number of ResearchGate 
downloads per researcher of 79% for the period December 2014 to July 2015. There was 
an increase in total ResearchGate reads of 53.6% and an increase in the maximum 
number of ResearchGate reads per researcher of 54.3% for the period December 2015 
to December 2016.  
 
 
RG = ResearchGate  
Figure 5.23: Altmetric indicators on ResearchGate (Source: Author’s own)  
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The UnisaIR results show an increase in total UnisaIR views of 30.3% and an increase 
in the maximum number of UnisaIR views per researcher of 17.8% for the period 
December 2014 to July 2016. The increase in the total views is 22% and the increase in 
average views per researcher is 43%, as seen in Figure 5.24.  
 
Figure 5.24: Altmetric indicators on UnisaIR (Source: Author’s own) 
 
This following section will include the results for the altmetric and bibliometric indicator 
correlations to establish altmetric-bibliometric relationships for the SES researchers.  
 
5.8 Altmetric and bibliometric correlations  
The relationships between altmetrics and bibliometric are demonstrated by the 
Spearman’s rank correlation coefficient between the bibliometrics (Web of Science, 
Scopus and Google Scholar) and altmetrics (Academia.edu, ResearchGate, Mendeley, 
and UnisaIR) for the SES researchers. Table 5.14 shows the Spearman correlation rank 
coefficient results of the citations from Web of Science, Scopus and Google Scholar; 
views from Aacademia.edu and UnisaIR; views, downloads, reads from ResearchGate; 
and readers from Mendeley. The results follow according to altmetrics derived from social 
networking tools: ResearchGate, Academia.edu, Mendeley and UnisaIR. 
 
5.8.1 Altmetric-bibliometric correlations for ResearchGate  
The results that follow are Spearman’s rank correlation for ResearchGate (results for 
views and downloads within the period December 2014 to July 2015). 
 
 
30.3%
17.8%
0.0%
5.0%
10.0%
15.0%
20.0%
25.0%
30.0%
35.0%
Increase in total number of UnisaIR views
 Increase in max number of UnisaIR views
 
171 
 
5.8.1.1 Correlation of ResearchGate views for December 2014 to July 2015 with Web 
of Science, Scopus and Google Scholar (2014–2016)  
There is a strong positive correlation between the citations of Web of Science in 
December 2014 and views of ResearchGate in December 2014 (Spearman r = 0.654,  
< 0.000 2-tailed significance). There is a strong positive correlation between the citations 
of Web of Science in December 2016 and views of ResearchGate in July 2015 
(Spearman r = 0.750, < 0.000 2-tailed significance). There is an increase of 0.096 in 
Spearman’s rank correlation coefficient between Web of Science and ResearchGate from 
December 2014 to December 2016.  
 
There is a strong positive correlation between the citations of Scopus in December 2014 
and views of ResearchGate in December 2014 (Spearman r = 0.772, < 0.000 2-tailed 
significance). There is a strong positive correlation between the citations of Scopus in 
December 2016 and views of ResearchGate in July 2015 (Spearman r = 0.828, < 0.000 
2-tailed significance). There is a decrease of 0.056 in Spearman’s rank correlation 
coefficient between Scopus and ResearchGate from December 2014 to December 2016.  
 
There is a strong positive correlation between the citations of Google Scholar in 
December 2014 and views of ResearchGate in December 2014 (Spearman r = 0.727,  
< 0.000 2-tailed significance). There is a strong positive correlation between the citations 
of Google Scholar in December 2016 and views of ResearchGate in July 2015 (Spearman 
r = 0.822, < 0.000 2-tailed significance). There is an increase of 0.095 in Spearman’s rank 
correlation between Google Scholar and ResearchGate over the two-year period. The 
increase in correlations from 2014 to 2016 reinforces the strong positive correlations and 
represents a stronger relationship in 2016 between altmetrics and bibliometrics. 
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Table 5.14: Spearman’s rank correlation analysis of the rank values of the citation 
and altmetrics variables (Source: Author’s own) 
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5.8.1.2 Correlation of ResearchGate downloads for December 2014 to July 2015 
with Web of Science, Scopus and Google Scholar (2014–2016) 
There is a strong positive correlation between the citations of Web of Science in 
December 2014 and downloads of ResearchGate in December 2014 (Spearman  
r = 0.623, < 0.000 2-tailed significance). There is a strong positive correlation between 
the citations of Web of Science in December 2016 and downloads of ResearchGate in 
July 2015 (Spearman r = 0.663, < 0.000 2-tailed significance). There is an increase of 
0.040 in Spearman’s rank correlation coefficient between Scopus and ResearchGate 
from December 2014 to December 2016.  
 
There is a strong positive correlation between the citations of Scopus in December 2014 
and downloads for ResearchGate in December 2014 (Spearman r = 0.705, < 0.000  
2-tailed significance). There is a strong positive correlation between the citations of 
Scopus in December 2016 and downloads for ResearchGate in July 2015 (Spearman  
r = 0.742, < 0.000 2-tailed significance). There is an increase of 0.037 in Spearman’s rank 
correlation coefficient between Scopus and ResearchGate from December 2014 to 
December 2016.  
 
There is a strong positive correlation between the citations of Google Scholar in 
December 2014 and downloads for ResearchGate in December 2014 (Spearman  
r = 0.667, < 0.000 2-tailed significance). There is a strong positive correlation between 
the citations of Google Scholar in December 2016 and downloads for ResearchGate in 
July 2015 (Spearman r = 0.732, < 0.000 2-tailed significance). There is an increase of 
0.065 in Spearman’s rank correlation between Google Scholar and ResearchGate over 
the 2-year period. The increase in correlations from 2014 to 2016 reinforces the strong 
positive correlations and represents a stronger relationship in 2016 between altmetrics 
and bibliometrics. 
 
5.8.1.3 Correlation of ResearchGate reads for July 2015 to December 2016 with Web 
of Science, Scopus and Google Scholar (2014–2016)  
There is a strong positive correlation between the citations of Web of Science in 
December 2014 and views of ResearchGate in December 2015 (Spearman r = 0.648,  
< 0.000 2-tailed significance). There is a strong positive correlation between the citations 
of Web of Science in December 2016 and views of ResearchGate in December 2016 
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(Spearman r = 0.707, < 0.000 2-tailed significance). There is an increase of 0.059 in 
Spearman’s rank correlation between Web of Science and ResearchGate from 
December 2014 to December 2016. 
 
There is a strong positive correlation between the citations of Scopus in December 2014 
and views of ResearchGate in December 2015 (Spearman r = 0.795, < 0.000 2-tailed 
significance). There is a strong positive correlation between the citations of Scopus in 
December 2016 and views of ResearchGate in December 2016 (Spearman r = 0.830,  
< 0.000 2-tailed significance). There is an increase of 0.035 in Spearman’s rank 
correlation between ResearchGate and Scopus from December 2014 to December 2016. 
 
There is a strong positive correlation between the citations of Google Scholar in 
December 2014 and views of ResearchGate in December 2015 (Spearman r = 0.770,  
< 0.000 2-tailed significance). There is a strong positive correlation between the citations 
of Google Scholar in December 2016 and views of ResearchGate in December 2016 
(Spearman r = 0.804, < 0.000 2-tailed significance). There is an increase of 0.069 in 
Spearman’s rank correlation between Google Scholar and ResearchGate over the  
two-year period. The increase in correlations from 2014 to 2016 reinforces the strong 
positive correlations and represents a stronger relationship in 2016 between altmetrics 
and bibliometrics. 
 
5.8.1.4 Analysis of altmetric-bibliometric correlations for ResearchGate 
There is an overall positive correlation between ResearchGate altmetrics and Web of 
Science, Scopus and Google Scholar bibliometrics for the period December 2014 to 
December 2016, with strong Spearman correlations varying from 0.600 to 0.854. 
Previous studies on correlations between ResearchGate altmetrics and bibliometrics from 
the citation resources Web of Science, Scopus and Google Scholar have found similar 
results, with medium to strong correlation with citation counts (Martín-Martín, Orduña-
Malea, Ayllón & López-Cózar, 2014:33; Thelwall et al., 2013:6; Thelwall & Kousha, 
2017:468). The strongest correlation reported in the above research was Spearman’s 
rank correlation coefficient of r = 0.974 to r = 0.976, < 0.000 significance for ResearchGate 
and Web of Science. The strong correlations reported between the altmetrics from 
ResearchGate and the bibliometrics from the citation resources Web of Science, Scopus 
and Google Scholar suggest that ResearchGate altmetrics have a strong positive 
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relationship with the bibliometrics. It can therefore be suggested that the ResearchGate 
altmetrics may have a possible influence on citation. An increase in altmetrics, together 
with the strong positive correlation between the altmetrics from ResearchGate and the 
bibliometrics, suggests an increase in societal impact. This indicates that SES 
researchers with a ResearchGate e-profile, as an academic social networking tool, have 
a positive societal impact as environmental science researchers at Unisa. The 
assumption then is that the influence of altmetrics (depicting societal research impact) on 
bibliometrics (depicting research impact) enhances the e-visibility of researchers. 
 
5.8.2 Altmetric-bibliometric correlations for Academia.edu  
The results that follow are Spearman’s rank correlation for Academia.edu (results for 
views within the period December 2014 to December 2016). 
 
5.8.2.1 Correlation of Academia.edu views for December 2014 to December 2016 
with Web of Science, Scopus and Google Scholar (2014–2016)  
The results indicate that there is a small positive correlation between the views of 
Academia.edu (December 2014) and the citations of Web of Science (Spearman  
r = 0.204, < 0.112 2-tailed significance). There is a medium positive correlation between 
the views of Academia.edu and the citations of Web of Science (December 2016) 
(Spearman r = 0.313, < 0.013 2-tailed significance). There is an increase of 0.109 in 
Spearman’s rank correlation between Web of Science and Academia.edu. The results 
indicate that there is a medium positive correlation between the views of Academia.edu 
and the citations of Scopus (December 2014) (Spearman r = 0.366, < 0.004 2-tailed 
significance). There is a medium positive correlation between the views of Academia.edu 
(December 2016) and the citations of Scopus (December 2016) (Spearman r = 0.451,  
< 0.000 2-tailed significance). There is an increase of 0.085 in Spearman’s rank 
correlation between Academia.edu and Scopus. 
 
The results indicate that there is a medium positive correlation between the views of 
Academia.edu (December 2014) and the citations of Google Scholar (December 2014) 
(Spearman r = 0.363, < 0.004 2-tailed significance). There is a medium positive 
correlation between the views of Academia.edu (December 2016) and the citations of 
Google Scholar (December 2016) (Spearman r = 0.490, < 0.000 2-tailed significance). 
There is an increase of 0.127 in Spearman’s rank correlation between Academia.edu and 
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Google Scholar over the two-year period. 
 
The correlations obtained from the current study indicate stronger correlations for the 
Academia.edu altmetrics and suggest that they have a medium positive influence on 
citation resources. 
 
5.8.2.2 Analysis of altmetric-bibliometric correlations for Academia.edu 
There is a medium positive correlation between Academia.edu altmetrics and Web of 
Science, Scopus and Google Scholar, for the period December 2014 to December 2016. 
Existing research on the Academia.edu altmetric and bibliometric correlations report 
small correlation coefficients. Research by Ortega (2015b:43) and Thelwall and Kousha 
(2014:727) found a small Spearman correlation below r = ±0.2 (significance not listed). 
The research obtained from the current study indicates stronger correlations for the 
Academia.edu altmetric correlations with the bibliometrics. 
 
The medium correlations reported between the altmetrics from Academia.edu and the 
bibliometrics from the citation resources Web of Science, Scopus and Google Scholar 
suggest that Academia.edu altmetrics have a medium positive influence on the 
bibliometrics and therefore influence the citations in citation resources positively. An 
Academia.edu e-profile, the academic social networking tool, had a positive societal 
impact on the citations of the SES researchers at Unisa.  
 
5.8.3 Altmetric-bibliometric correlations for Mendeley  
The results that follow are Spearman’s rank correlation for Mendeley (results for readers 
within the period December 2014 to December 2016). 
 
5.8.3.1 Correlation of Mendeley readers for December 2014 to December 2016 with 
Web of Science, Scopus and Google Scholar (2014–2016)  
The results indicate that there is a small positive correlation between the citations of Web 
of Science (December 2014) and the readers from Mendeley (December 2014) 
(Spearman r = 0.160, < 0.218 2-tailed significance). There is a strong positive correlation 
between the citations of Web of Science (December 2016) and views of Mendeley 
(December 2016) (Spearman r = 0.886, < 0.000 2-tailed significance). There is an 
increase of 0.726 in Spearman’s rank correlation between Web of Science and Mendeley. 
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The results indicate that there is a small positive correlation between the citations of 
Scopus (December 2014) and the readers from Mendeley (December 2014) (Spearman 
r = 0.129, < 0.320 2-tailed significance). There is a strong positive correlation between 
the citations of Scopus (December 2016) and views of Mendeley (December 2016) 
(Spearman r = 0.948, < 0.647 2-tailed significance). There is an increase of 0.819 in 
Spearman’s rank correlation between Scopus and Mendeley. The results indicate that 
there is a small positive correlation between the citations of Google Scholar (December 
2014) and the readers from Mendeley (December 2014) (Spearman r = 0.274, < 0.031  
2-tailed significance). There is a strong positive correlation between the citations of 
Google Scholar (December 2016) and views of Mendeley (December 2016) (Spearman 
r = 0.827, < 0.000 2-tailed significance). There is an increase of 0.553 in Spearman’s rank 
correlation between Google Scholar and Mendeley over the two-year period. 
 
5.8.3.2 Analysis of the altmetric-bibliometric correlations for Mendeley 
The altmetric-bibliometric correlations relating to Mendeley with Web of Science, Scopus 
and Google Scholar show an overall positive correlation for December 2014 to December 
2016. Other research on the Mendeley altmetric and bibliometric correlations reports 
similar correlation coefficients. Previous research reported medium to strong correlations 
(Bar-Ilan et al., 2012:12; Bar-Ilan, 2014:221; Hassan & Gillani, 2016:13; Li et al., 
2012:469; Lin &  Fenner, 2013:28; Li & Thelwall, 2012:549;  Martín-Martín et al., 2014:33; 
Naude & Van Biljon, 2017:164; Schlögl et al., 2013:633; Torres-Salinas et al., 2013:5). 
The strongest correlation rank coefficient reported in the above research was r = 0.786 
(< 0.001 significance) for Mendeley and Scopus correlations (Bar-Ilan, 2014:221) and the 
lowest correlation rank coefficient reported was Spearman r = 0.45 (no significance listed) 
(Bar-Ilan et al., 2012:12; Haustein, Peters, 2014:1160). 
 
The positive correlations reported between the altmetrics from Mendeley and the 
bibliometrics from the citation resources Web of Science, Scopus and Google Scholar 
suggest that Mendeley altmetrics have a positive influence on the bibliometrics and 
therefore influence the citations in citation resources positively. Having a Mendeley  
e-profile on the social referencing management tool therefore had a positive societal 
impact on the citations of the SES researchers at Unisa.  
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5.8.4 Altmetric-bibliometric correlations for UnisaIR  
The results that follow are Spearman’s rank correlation for UnisaIR (results for views 
within the period December 2014 to July 2016). 
 
5.8.4.1 Correlation of UnisaIR views for December 2014 to July 2016 with Web of 
Science, Scopus and Google Scholar (2014–2016)  
The results indicate that there is a small positive correlation between the citations of Web 
of Science (December 2014) and the readers from UnisaIR (December 2014) (Spearman 
r = 0.441, < 0.000 2-tailed significance). There is a small positive correlation between the 
citations of Web of Science (December 2016) and views of UnisaIR (July 2016) 
(Spearman r = 0.412, < 0.001 2-tailed significance). There is a decrease of -0.029 in 
Spearman’s rank correlation between Web of Science and UnisaIR. 
 
The results indicate that there is a strong positive correlation between the citations of 
Scopus (December 2014) and the readers from UnisaIR (December 2014) (Spearman  
r = 0.514, < 0.000 2-tailed significance). There is a small positive correlation between the 
citations of Scopus (December 2016) and views of UnisaIR (December 2016) (Spearman 
r = 0.408, < 0.647 2-tailed significance). There is a decrease of -0.106 in Spearman’s 
rank correlation between Scopus and UnisaIR. 
 
The results indicate that there is a small positive correlation between the citations of 
Google Scholar (December 2014) and the readers from UnisaIR (December 2014) 
(Spearman r = 0.387, < 0.002 2-tailed significance). There is a small positive correlation 
between the citations of Google Scholar (December 2016) and views of UnisaIR 
(December 2016) (Spearman r = 0.447, < 0.000 2-tailed significance). There is an 
increase of 0.060 in Spearman’s rank correlation between Google Scholar and UnisaIR 
over the 2-year period. 
 
5.8.4.2 Analysis of altmetric-bibliometric correlations for UnisaIR  
Although there is an overall positive correlation between the citations of Web of Science, 
Scopus and Google Scholar, and UnisaIR altmetrics for the period December 2014 to 
December 2016, there was a decrease in correlation rank over the two years for Web of 
Science and Scopus.  The Spearman correlation rank for UnisaIR and Google Scholar 
showed an increase.  
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The positive correlations reported between the altmetrics from UnisaIR and the 
bibliometrics from the citation resources Web of Science, Scopus and Google Scholar 
suggest that UnisaIR altmetrics have a positive influence on the bibliometrics. The 
UnisaIR altmetrics influence the citations in citation resources positively. This means that 
SES researchers at Unisa used the online archiving function on the institutional 
repository, with a positive societal impact.  
 
5.9 E-visibility data results  
The results obtained from the e-visibility data analysis are based on the e-visibility 
themes: research online presence, researcher discoverability and research output 
accessibility. The results reflecting the research online presence of the SES researchers 
incorporate the following categories: general websites, repositories and online archives, 
social networking tools, academic social networking tools, reference management tools 
and traditional citation resources. There was a 20% increase in research online presence 
for the SES researchers from December 2014 to December 2016.  The deduction can be 
made that an increase in research online presence of the SES researchers reflects an 
increase in their e-visibility as seen in Figure 5.16. 
 
There was a 20% increase in researcher discoverability of the SES researchers from 
December 2014 to December 2016. The deduction can be made that because researcher 
discoverability increased, the SES researchers’ e-visibility increased. 
 
There was an average increase of 18.25% in research output accessibility for the SES 
researchers from December 2014 to December 2016. The deduction can be made that 
because research output accessibility of the SES researchers increased, their e-visibility 
increased. 
 
The altmetrics from ResearchGate, Academia.edu, Mendeley and UnisaIR influence 
citation resources positively. Research e-profiles on academic social networking tools, 
such as ResearchGate, Academia.edu and Mendeley, and on institutional repositories, 
such as UnisaIR, have a positive societal impact on the citations of the SES researchers 
at Unisa.  
 
 
 
180 
 
5.10 Summary 
This study has found an overall increase in all the indicators associated with e-visibility in 
analysing the altmetric and bibliometric data to determine the e-visibility themes: research 
online presence, researcher discoverability and research output accessibility. The study 
also found positive correlations between the altmetrics sourced from academic social 
networking tools and institutional repositories and the bibliometrics from citation 
resources. These positive correlations represent a relationship between SES researchers 
at Unisa and a positive influence on the bibliometrics on citation resources. This translates 
to researchers with a research e-profile on academic social networking tools and 
institutional repository having a positive societal impact on the citations of the SES 
researchers.  
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CHAPTER 6 
E-VISIBILITY SURVEY RESULTS 
 
6.1  Introduction 
This chapter presents the results of the data collected for the e-visibility Surveys A and 
B, conducted at the beginning of the study in December 2014 and at the end of the study 
in April 2017. The e-visibility survey data was used to determine the perceived e-visibility 
status of the researchers and their perceptions and attitudes towards e-visibility and  
e-visibility training. Determining the perceived e-visibility status was achieved by 
presenting the survey data arranged according to the e-visibility themes, i.e. research 
online presence, researcher discoverability and research output accessibility.  
 
Surveys A (see Table C.1 in Appendix C) and B (see Table C.2 in Appendix C) aimed at 
determining the perceived e-visibility status of the participating researchers by posing 
pertinent e-visibility questions and collecting data relating to the e-visibility themes. 
Survey B, as a follow-up survey, contained an additional section with questions about  
e-visibility and e-visibility training to gauge the perceptions and attitudes of the 
researchers after e-visibility training was introduced as a strategy to improve  
e-visibility during 2014 and 2016.  
 
6.2  E-visibility status results 
The results for Surveys A and B will be presented in accordance with the following six 
sections: 
 Biographical information - The first section of the results consisted of the biographical 
information of the participating researchers.  
 Research online presence - The second section consisted of the e-visibility data 
pertaining to the research online presence theme and research output, i.e. reporting 
and analysis of online search engines and tools used to search research presence.  
 Researcher discoverability - The third section consisted of the e-visibility data 
pertaining to the researcher discoverability theme where the aim was to ascertain the 
existence of research e-profiles on various websites, search engines and social 
networking tools.  
 Research output accessibility - The fourth section consisted of the e-visibility data 
pertaining to the research output accessibility theme with a focus on the research 
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output uploaded and archived on the various websites, search engines and social 
networking tools.  
 Research impact - The fifth section consisted of ascertaining the research impact of 
the researcher, i.e. traditional research impact and citation resources utilised, and 
alternative research impact and social networking tools utilised.  
 E-visibility training - The sixth section consisted of e-visibility data pertaining to  
e-visibility training highlighting the e-visibility attitudes and preferences of the 
researchers. 
 
6.3  Biographical information 
Section A of the surveys determined the biographical information of the researchers. The 
purpose of gathering the data in section A was to ascertain specific biographical 
information of the researchers, such as age, qualification, post level, researcher 
description (established researcher or emerging researcher) and accredited and non-
accredited research output status. 
 
Questions 1-6 of Surveys A and B apply. Of the participating 62 researchers, 47 
researchers completed the online e-visibility Survey A via Survey Monkey. 46 responses 
were deemed valid to use for data collection. This is a 75.8% completion rate for Survey 
A. Eight researchers had left the employment of  the University of South Africa (Unisa) 
after 2014,leaving a possible 56 of the original participating researchers available to 
participate in completing Survey B. 41 researchers completed the online e-visibility 
Survey B via Survey Monkey. 39 were deemed valid to use for data collection. This is a 
73.2% completion rate for Survey B.  
 
6.3.1 Age of researchers 
It should be noted that two of the respondents opted not to indicate their age in Survey 
A. Figure 6.1 illustrates that the minimum age of the researchers participating in Survey 
A was 24 and the maximum age was 69. More than half (56.5%) of the researchers were 
under 40 years old, 24% of whom fell within the 20-30 age group. The average mean age 
of the researchers participating in the study was 40. This indicates a young group of 
researchers within the SES with the majority under 40 years (56.5%).  
 
With Survey B, the minimum age of the participating researchers was 27 and the 
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maximum age was 72. More than 66.7% of the researchers were older than 41 years, 
35.8% of whom fell within the 41-50 years age group.  
 
Figure 6.1: Age of researchers (Source: Author’s own)  
 
6.3.2 Highest qualification of researchers 
The results of Survey A show that 2 (4.3%) of the researchers had diplomas, 1 had (2.2%) 
a bachelor’s degree or equivalent, 10 (21.7%) had honours degrees, 18 (39.1%) had 
master’s degrees and 15 (32.5%) had doctorates. This indicates that 93.4% of the 
researchers had postgraduate qualifications, which constitutes the majority of the 
researchers being exposed to conducting formal research.  The results from Survey A 
indicated that 1 of the respondents opted not to indicate their qualification, i.e. 97% of the 
researchers that participated in the survey indicated their qualification. 
 
For Survey B, no researchers had Diplomas, 2 (5.1%) had a Bachelor’s degree or 
equivalent, 7 (17.9%) had Honours degrees, 17 (43.6%) had Master’s degrees and 13 
(33.3%) had Doctorates. This indicates that 94.9% of the researchers had postgraduate 
qualifications, meaning that the predominant qualification was a Master’s degree (39.1%) 
in December 2014 and 43.6% in April 2017.  
 
6.3.3 Post level description of researchers 
The results for Survey A indicate that the post level of lecturer had the highest distribution 
(39.5%), followed by junior lecturer (20.9%). Senior lecturer and professor had the same 
distribution level of 14%. The post level of manager made up 7% and associate professor 
had the lowest level at 4.7%. This means that the highest percentage (74.4%) were junior 
40 years or 
younger, 
56.5%
40 years or 
younger, 
33.3%
41 years or 
older, 43.5%
41 years or 
older, 66.7%
December 2014 (start of study) April 2017 (completion of study)
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lecturers, lecturers and senior lecturers with teaching and learning responsibilities. In 
other words, 18.7% were appointed to officially generate research for the SES as part of 
their post level description; associate professors and professors traditionally have 
research responsibilities assigned as part of their job description.  
 
The results for Survey B indicate that the post level of lecturer had the highest distribution 
of 11 (28.2%), followed by researcher with 10 (25.6%), associate professor with 5 (12.8%) 
senior lecturer and professor both with the same distribution level of 4 (12.8%), junior 
lecturer with 3 (7.7%), manager with 1 (2.6%) and Other had 1 (2.6%). This means that 
the most participants (51.2%) were appointed as researchers, associate professors and 
professors with research experience to conduct research.  
 
Figure 6.2 shows that the post level description profile of the researchers revealed no 
change, with the majority of 37% in December 2014 and 28.2% in April 2017 being 
lecturers.   
 
 
Figure 6.2: Post level description of researchers (Source: Author’s own) 
 
6.3.4 Researcher description: Emerging, established and NRF-rated researcher 
The respondents were requested to describe themselves as emerging or established 
researchers. The surveys gave the opportunity for the researchers to indicate whether 
they had achieved a National Research Foundation (NRF) rating. In Survey, A 69% of 
the researchers described themselves as emerging researchers and 23.8% as 
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established researchers. A total of 3 researchers were classified as NRF rated, as seen 
in Table C.3 (in Appendix C). An Y2 NRF rating was indicated by two of the researchers 
and 1 indicated a C2 NRF rating. The results therefore indicate that the majority of the 
researchers described themselves as emerging researchers instead of established 
researchers.  
 
When combined with age, it can be seen that the majority of researchers were emerging 
researchers under the age of 40 years.    
 
The results from Survey B indicate that 23 (59%) of the researchers described themselves 
as emerging researchers and 10 (25.6%) as established researchers. 6 researchers were 
classified as NRF researchers. One indicated an Y2 NRF rating, 3 indicated a C2 NRF 
rating and 2 had C3 NRF rating. The majority of the researchers (59%) therefore 
described themselves as emerging researchers instead of established researchers.  
 
When combined with age, the majority (66.7%) being over the age of 41 years, it can be 
seen that the majority of researchers were emerging researchers over the age of 41 
years.    
 
With reference to Figure 6.3, and using recalculated research levels, the results show the 
research level of the majority of researchers in December 2014 (69.6%) and April 2017 
(59%) as being emerging.   
 
Figure 6.3: Research level of researchers (Source: Author’s own) 
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6.3.5 Number of research outputs of researchers  
The results for Surveys A and B for accredited research output are shown in Figure 6.4. 
The results in December 2014 show the respondents had 49 journal articles, followed by 
12 papers in conference proceedings, 7 chapters in books, 3 books and 0 patents. In April 
2017, the results for accredited research output show the respondents had 80 papers in 
conference proceedings, 70 journal articles, 13 chapters in books and 3 books and 
patents each. 
 
   
Figure 6.4: Accredited research output representation of researchers (Source: 
Author’s own) 
 
The results for Surveys A and B for non-accredited research output are reported in Figure 
6.5. The results in December 2014 show the respondents had 87 journal articles, 30 
chapters in books, 15 books, 11 papers in conference proceedings and 0 patents. In April 
2017, the results for non-accredited research output show the respondents had 94 journal 
articles, 11 papers in conference proceedings, 10 books, 10 chapters in books and 3 
patents. 
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Figure 6.5: Non-accredited research output representation of researchers (Source: 
Author’s own)  
 
The results for Surveys A and B show that the largest complement of accredited research 
output per researcher was 49 journal articles for December 2014 and 80 conference 
proceedings for April 2017. The largest complement of non-accredited research output 
was 87 journal articles for December 2014 and 94 journal articles for April 2017.   
 
6.3.6 Analysis of e-visibility biographical information 
The biographical results of the e-visibility surveys show that in Survey A, the majority 
(56.5%) of the researchers were under the age of 40 years, whereas in Survey B, the 
majority (66.7%) were older than 41 years old. The results for Survey A reveal that the 
majority of the researchers (39.1%) had a master’s degree as their highest qualification. 
For Survey B, the majority (43.6%) also had a master’s as their highest qualification.  
 
The post level description profile of the researchers indicates that 37% (in December 
2014) and 28.2% (in April 2017) were lecturers with tuition and learning responsibilities, 
but not research responsibilities.  A study by Mikki et al. (2015:11) found that professors 
constituted the highest percentage of researchers (39.5%) with profiles. This is in contrast 
to the findings of this current study, in which professors and associate professors 
constituted 25.6%.  In December 2014, 21.7% and in April 2017, 25.6% were emerging 
researchers.   
 
The results for Surveys A and B show that the highest complement of accredited research 
output per researcher was 49 journal articles for December 2014 and 80 conference 
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proceedings for April 2017. The highest complement of non-accredited research output 
was 87 journal articles for December 2014 and 94 journal articles for April 2017.   
 
6.4  E-visibility – research online presence results 
Section B of the surveys covered questions 7 and 8 pertaining to the research online 
presence theme of e-visibility of the researchers. The purpose of gathering this data from 
Surveys A and B was to ascertain which online search engines and tools were used by 
researchers to search and locate researchers and online research output.   
 
6.4.1   Research online presence results 
As seen in Figure 6.6, the results for December 2014 show that the majority of 
respondents (78.3%) utilised Google to search and locate researchers and online 
research output, followed by Google Scholar (76.1%), Scopus (47.8%), Web of Science 
(28.3%), Proquest and Bing (10.9%), None (8.7%), Yahoo (6.5%) and WIPO (0%). The 
results for April 2017 show that the majority of respondents (89.7%) utilised Google 
Scholar to search and locate researchers and online research output, followed by Google 
(78.3%), Scopus (59%), Web of Science (35.9%), Proquest (7.7%), Bing and Yahoo 
(5.1% each), WIPO and None (2.6%).  
 
Figure 6.6: Online search engines and tools used to search for research output 
(Source: Author’s own) 
8.7%
6.5%
10.9%
78.3%
76.1%
28.3%
47.8%
10.9%
2.6% 5.1%
5.1%
2.6%
82.1%
89.7%
35.9%
59.0% 7.7%
None
Yahoo
Bing
WIPO
GoogleGoogle Scholar
Web of Science
Scopus
ProQuest
2014 December
2017 April
 
189 
 
As per reference to Figure 6.7, the respondents of Survey B indicated a 66.7% preference 
to using Google Scholar as the online search engine and tool to search for research 
output, with Google at 23.1% and Scopus 7.7%.   
 
 
Figure 6.7: Preference to online search engines and tools to search for research 
output (Source: Author’s own) 
 
Only 9 of the Survey A respondents indicated that they were aware of the online search 
engines and tools to use for searching for research output. The results from Survey B 
indicate that 5.1% had no awareness and 17.9% were aware of the search engines and 
tools to search for research output. 
 
6.4.2  Analysis of research online presence results 
The research online presence results of the e-visibility Surveys A and B show that the 
majority of researchers (78.3%) of Survey A (December 2014) utilised Google as the 
online search engine and tool to search for research output. In Survey B (April 2017), the 
majority (89.7%) utilised Google Scholar as the online search engine and tool to search 
for research output. For April 2017, 66.7% Survey B respondents preferred using Google 
Scholar as the online search engine and tool to search for research output. The majority 
of the participating researchers utilised free online search engines and tools, i.e. Google 
and Google Scholar, to search and locate researchers and online research output, as 
seen in Figure 6.6. Similarly, the results indicate that the participating researchers 
preferred the free online search engines and tools, i.e. Google Scholar and Google, to 
search for research output, as seen in Figure 6.7. Nicholas, Boukacem‐Zeghmouri, 
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Rodríguez‐Bravo, Xu, Watkinson, Abrizah, Herman and Świgoń (2017:19) list similar 
results with early career researchers using Google Scholar, and considered the search 
engine popular as a discovery tool. 
 
6.5  E-visibility – researcher discoverability results 
Section C of the surveys dealt with the results pertaining to the researcher discoverability 
theme of e-visibility of the researchers.  The purpose of gathering this data was to 
ascertain the status of the researcher’s online e-profile as researcher and their use of  
e-profiles. Additionally, this section included data pertaining to the researcher’s social 
networking presence for research purposes and the use of academic social networking 
tools and online reference management tools.  
 
6.5.1 Online websites and databases used to create or register online profiles  
The statistics for online websites and databases used by researchers in Surveys A and 
B to create or register online profiles indicate that all respondents answered this question 
in both Surveys A and B - see Table 6.1.  
 
Table 6.1: Online websites and databases used to create or register online profiles 
(Source: Author’s own) 
Group  Number of 
responses  
Mean Median Mode Standard 
deviation 
Min Max Total number of 
responses 
December 2014 45 0.98 0.00 0 1.617 0 6 46 
April 2017  39 1.82 2.00 0 1.636 0 7 39 
 
Figure 6.8 shows the results pertaining to the online websites and databases used to 
create or register online profiles. It shows that in December 2014, 65.2% of the 
researchers used LinkedIn to create or register an e-profile, followed by ResearchGate 
(45.7%), Academia.edu (30.4%), an institutional website (26.1%), Google Scholar 
(23.9%), ORCID (8.7%), ResearcherID (2.2%) and SciVal Exerts profile (0%). 13% of the 
researchers did not use any online websites and databases to create or register e-profiles 
in December 2014. The results from April 2017 show that the majority (84.6%) of the 
researchers used ResearchGate, followed by LinkedIn (64.1%), Google Scholar (53.8%), 
ORCID and Academia.edu (48.7% each), an institutional website (25.6%), ResearcherID 
(17.9%) and SciVal Experts profile (7.7%) to create or register an e-profile. 5.1% of the 
researchers did not use any online websites and databases to create or register e-profiles 
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in April 2017. 
 
Figure 6.8: Online websites and databases used to create or register online profiles 
(Source: Author’s own) 
 
As seen in Figure 6.9, 39.4% (13) of the Survey B respondents (April 2017) ranked 
ResearchGate as their first preference to create online profiles on online websites and 
databases, followed by 31% (9) for Google Scholar, 10% (2) for ORCID, 4.2% (1) for 
Academia.edu and SciVal Experts profile and 0 for ResearcherID.  ResearchGate 
followed by Google Scholar are preferred by respondents to creating online profiles on 
online website and databases. 
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Figure 6.9: Preference for online websites and databases to create online profiles 
according to rank in April 2017 (Source: Author’s own)  
 
6.5.2 Creating an academic social networking presence as a researcher for 
research purposes  
This section of the survey pertained to the utilisation of social networking tools by the 
researchers and how to create an academic social networking presence as a researcher 
for research purposes. The results therefore represent the social networking tools and 
research communities with social networking capabilities that were used to create a 
presence as a researcher for research purposes. 
 
Figure 6.10 contains the responses by the researchers for Surveys A and B for the social 
networking tools and research communities with social networking capabilities that were 
used to create a presence as a researcher for research purposes. 
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Figure 6.10: Research e-profiles created on social networking tools in Surveys A 
and B (Source: Author’s own) 
 
In December 2014, results from Survey A show that 55.6% of the researchers used 
LinkedIn to create a research presence on social networking tools, followed by 
Academia.edu (35.6%), ResearchGate (31.1%), Facebook (24.4%), Mendeley (17.8%), 
Twitter (11.1%), Diigo (6.7%) and Delicious and Blogger (2.2% each). The results from 
Survey B in April 2017 show that 79.5% of the respondents used LinkedIn to create a 
research presence on social networking tools, followed by ResearchGate (61.5%), 
Blogger (48.7%), Academia.edu (35.9%), Twitter (23.1.9%), Facebook and Mendeley 
(17.9% each), Diigo (5.12%) and Delicious (2.6%). 9.7% of the Survey A researchers did 
not use social networking tools and research communities with social networking 
capabilities to create a presence as a researcher for research purposes, compared to 
8.8% of the Survey B researchers in April 2017.  
 
In 2017, the Survey B results show that ResearchGate was selected by 43.6% of the 
respondents as the most useful academic social networking tool for creating a research 
presence on a social networking tool, as seen in Figure 6.11. A total of 87.2% of the 
researchers responded to this question, with 12.8% choosing not to respond. 
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Figure 6.11: Social networking tool most useful for creating research presence 
(Source: Author’s own) 
 
The statistics for social networking websites and databases for reference and citation 
management for research purposes are listed in Table 6.2. 
 
Table 6.2: Social network websites and databases reference and citation 
management for research purposes (Source: Author’s own) 
Group  Number of responses  Mean Median Mode 
Standard 
deviation Min Max 
Total number of 
responses 
December 2014 45 0.40 0.00 1 0.618 0 2 46 
April 2017 39 0.54 0.00 1 0.790 0 4 39 
 
The results in Figure 6.12 deal specifically with online reference management tools with 
social networking capabilities, which also function as academic social networking tools, 
i.e. social referencing tools, for the Survey A and B respondents. The results therefore 
represent the social referencing tools used to create a presence as a researcher for 
research purposes. 
 
The results for Survey A show that 24.4% of the researchers used Mendeley to create a 
research presence on social referencing tools, followed by Zotero and Crossref (6.7% 
each) and CiteULike (2.2%). The results from Survey B in April 2017 show that 43.6% of 
the respondents used Mendeley to create a research presence on social reference tools, 
followed by Zotero (5.1%) and Crossref and CiteULike (2.6% each). The results from 
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Survey A show that 66.7% did not use social referencing tools to create a presence as a 
researcher for research purposes compared to 56.4% of the Survey B researchers in April 
2017.  
 
Figure 6.12: Social referencing tools used to create research presence for research 
purposes (Source: Author’s own) 
 
In April 2017, Mendeley was selected by the researchers as the website most useful for 
creating a research presence on a social reference tool, as seen in Figure 6.13. A total of 
84.6% of the researchers responded to this question, with 15.4% choosing not to respond.  
 
Figure 6.13: Social referencing tool most useful for creating research presence 
(Source: Author’s own) 
 
24.4%
2.2%
6.7%
6.7%
66.7%
43.6%
2.6%
2.6%5.1%
56.4%
Mendeley
CiteULike
CrossrefZotero
None
2014 December
2017 April
43.6%
38.5%
2.6%
None
Mendeley
Other
 
196 
 
6.5.3   Analysis of researcher discoverability results 
The results from Surveys A and B for researcher discoverability show that in December 
2014, LinkedIn was used by 65.2% of the researchers to create a research e-profile, 
followed by ResearchGate (45.7%) and Academia.edu (30.4%). The results for Survey B 
in April 2017 show that the majority (64.1%) of the researchers utilised ResearchGate, 
followed by LinkedIn (64.1%) and Google Scholar (53.8%), as seen in Figure 6.8. Further, 
the researchers preferred ResearchGate (39.4%) and Google Scholar (31%) as the 
online websites and databases to create research e-profiles, as seen in Figure 6.9.   
 
Regarding the creation of research e-profiles with the focus on social networking tools, in 
December 2014, the majority (55.6%) utilised LinkedIn, followed by Academia.edu 
(35.6%) and ResearchGate (31.1%). In April 2017, the majority (79.5%) utilised LinkedIn 
to create e-profiles on social networking tools to create a research presence, followed by 
ResearchGate (61.5%) and Blogger (48.7%). Additionally, the results from Survey B (in 
April 2017) show that 43.6% of researchers selected ResearchGate as the most useful 
social networking tool for creating a research presence, as seen in Figure 6.11.  
 
6.5.4  Analysis and discussion of researcher discoverability results 
The results from Survey A and B for researcher discoverability show that in December 
2014 the majority (65.2%) of the researchers used LinkedIn to create or register an  
e-profile, followed by ResearchGate (45.7%). In April 2017, the majority (84.6%) of the 
researchers used ResearchGate, followed by LinkedIn (64.1%) to create or register an  
e-profile. The majority of the researchers therefore utilised free online search websites 
and tools, i.e. LinkedIn, ResearchGate and Google Scholar, to create a research e-profile. 
Google Scholar and an institutional e-profile received the same preference. The low 
percentage of SES researchers with no research e-profile can be attributed to most of 
these researchers describing themselves as emerging researchers. Informal feedback 
during training sessions (individual and group training) was that emerging researchers 
had low or no research output and this meant no publications to add to the research  
e-profiles. Hence, there was no motivation to create a research e-profile. Similarly, a study 
by Mikki et al. (2015:14) found that the most research profiles were created by professors, 
followed by postgraduate students. 
 
ResearchGate was identified as the most preferred social networking platform to use for 
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creating research profiles and presence. Similar results were found by Nicholas et al. 
(2016:147), with ResearchGate being a very popular social networking platform to use 
for creating research profiles and presence (Ali & Richardson, 2017:164; Van Noorden, 
2014:127: Yu, Wu, Alhalabi, Kao & Wu, 2016:1005). 
 
The results show that in December 2014, the majority (24.4%) utilised Mendeley as a 
social reference tool to create e-profiles on social reference tools and therefore a research 
presence. In April 2017, 43.6% used Mendeley to create e-profiles on social reference 
tools. Mendeley was found to be the most useful social referencing tool, as seen in Figure 
6.13. Haustein, Lariviére et al. (2014:6) found similar results, with Mendeley as the most 
popular and preferred social referencing tool. Bar-Ilan et al. (2012:7) also found that 
Mendeley was the most popular and preferred social referencing tool, with 77% who were 
familiar with Mendeley and only 25% who actually used it. 
 
After LinkedIn, researchers preferred ResearchGate and Academia.edu as academic 
social media tools to create research e-profiles rather than the traditional research 
profiles. Similar results were found by Greifeneder et al. (2017:121), Haustein et al. 
(2014:7) and Nicholas et al. (2016:135), where researchers used LinkedIn to connect on 
a professional level and create an e-profile. 
 
6.6  E-visibility – research output accessibility results 
Section D of the survey pertained to the research output accessibility theme of e-visibility 
of the researcher.  The purpose of gathering this data was to ascertain the researcher’s 
accessibility of research output, their use of online archives, the location and percentage 
of uploaded research publications. 
 
6.6.1 Research output accessibility – types of research output uploaded and/or 
archived  
The research output accessibility results of the researchers’ responses to Surveys A and 
B entail the following: 
 The types of research output archived/uploaded online;  
 Where (online location) the research output was archived/uploaded online;  
 The percentage of the research output archived/uploaded online. 
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As seen in Figure 6.14, the results for Survey A (in December 2014) show that 35.6% of 
the researchers uploaded/archived journal articles, followed by reviewed papers from 
conference proceedings (22.2%), chapters in books (20%), slide presentations (8.9%), 
books and pictures/photos/figures (4.4% each) and conference papers and unpublished 
research (2.2%). In April 2017, 66.7% of the researchers uploaded/archived journal 
articles, followed by chapters in books (33.3%), reviewed papers from conference 
proceedings (30.8%), books (15.4%), slide presentations (10.3%), conference papers 
and unpublished research (7.7%) and pictures/photos/figures (5.1%) (Figure 6.14). 
Further, for Survey A, 62.2% of the researchers did not upload or archive research output 
compared to 25.6% for Survey B in April 2017. 
 
Figure 6.14: Type of scholarly publication uploaded or archived on online archive  
(Source: Author’s own) 
 
The statistics for type of scholarly publication uploaded or archived on an online archive 
for Survey A and B researchers are listed in Table 6.3. 
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Table 6.3: Statistics for type of scholarly publication uploaded or archived on 
online archive (Source: Author’s own) 
Group  Number of 
responses  
Mean Median Mode Standard 
deviation 
Min Max 
December 2014 45 (93.5%) 0.98 0.00 0 1.617 0 6 
April 2017 39 (94.9%) 1.82 2.00 0 1.636 0 7 
 
The results indicate that in December 2014, 43 (93.5%) answered the question and in 
April 2017, 37 (94.9%) answered the question.  
 
The results regarding location used for uploading / archiving their research online, the 
researchers for Survey A (in December 2014), show that 32.6% of the Survey A 
researchers (December 2014) uploaded/archived their research output on institutional 
repositories, e.g. UnisaIR, followed by 2.3% on subject archives, e.g. Figshare and 
ArXiv.org, as seen in Figure 6.15.  
 
 
Figure 6.15: Location of uploaded/archived research output (Source: Author’s own) 
 
34.5% of the Survey B researchers (April 2017) uploaded/archived their research output 
on academic social networking tools, e.g. Academia.edu, ResearchGate and Mendeley, 
followed by 20.7% on institutional repositories, 19% on traditional research e-profiles 
such as ResearcherID and Google Scholar, and 10.3% on a consolidated e-profile, e.g. 
ORCID, as seen in Figure 6.15. 
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The majority (65.1%) of the Survey A researchers did not upload/archive their research 
output online. 15.5% of the Survey B researchers did not upload/archive their research 
output online.  
 
As seen in Figure 6.16 regarding the percentage of research output uploaded/archived, 
for Survey A (December 2014), 2 of the respondents uploaded 100% of their research 
output complement, compared to 36 Survey B respondents (April 2017) who uploaded 
100% of their research output complement. The results for December 2014 show that 27 
(58.7%) of the researchers uploaded or archived 0% of their research output online, 
compared to 10 (25.6%) in April 2017.  
 
 
Figure 6.16: Percentage of scholarly publications uploaded or archived online 
(Source: Author’s own) 
 
As seen in Table 6.4, the reasons for the Survey B researchers not uploading or archiving 
scholarly publications are given. 
 
Table 6.4: Reasons for not uploading/archiving research output on online archive 
(Survey B) (Source: Author’s own) 
Reasons for not uploading or archiving 
publications (verbatim wording from 
Survey B) 
Number % of 
responses 
Identified reasons 
Assumed done by journals and that's how 
others will find them should they wish to 
1 2.6  Research output is automatically 
uploaded/archived 
27
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Copyright concerns 1 2.6  Copyright concerns 
Had no idea about it 1 2.6  No knowledge of how to upload/archive 
research output 
Haven't published 1 2.6  No publications to upload/archive 
I am doing it but not as much as I would have 
wanted - I just don't get to it due to too much 
work and also because some of the websites 
are not user-friendly 
1 2.6 
 Lack of time to upload 
 Complicated and not user friendly 
I have not produced publications yet 1 2.6  No publications to upload/archive 
None awareness 1 2.6  No knowledge of how to upload/archive research output 
Not always supported by support teams in 
place to do the uploading, e.g. poster 
submitted via channels for uploading and this 
is not done and constant follow-up is required. 
Sometimes not worth the effort or hassle. 
Additionally, I am not familiar with the type or 
level of document which should be uploaded, 
i.e. could an education book for children be 
uploaded or would this be frowned upon by 
other users as being "below standard" 
1 2.6 
 Uploading is done by someone 
else/support team 
 Complicated and not user friendly  
 Lack of time to upload 
 
 
Not aware of it and how it work 1 2.6  No knowledge of how to upload/archive 
research output 
Not reached the stage yet 1 2.6  No publications to upload/archive 
Still busy with my research 1 2.6  Lack of time to upload 
Total 39 100.0
 
 
6.6.2   Analysis of research output accessibility results 
The results from Surveys A and B for research output accessibility show that in December 
2014, the majority (35.6%) of the research output uploaded/archived was journal articles. 
Similarly, in April 2017, 66.7% of the research output uploaded/archived was journal 
articles. The majority (62.2%) of the Survey A researchers did not upload or archive 
research output compared to 25.6% for Survey B in April 2017. The results therefore 
suggest an increase in the tendency to upload/archive research output. Two (4.3%) of 
the respondents in December 2014 uploaded/archived 100% of their research output 
complement, compared to 36 (92.3%) of the researchers in April 2017. 
 
The results regarding location used for uploading/archiving research output online, the 
researchers for Survey A, show that 32.6% of the Survey A researchers 
uploaded/archived their research output on institutional repositories and 2.3% utilised 
subject archives. 34.5% of the Survey B researchers uploaded/archived their research 
output on academic social networking tools, 20.7% on institutional repositories, 19% on 
traditional research e-profiles and 10.3% on consolidated e-profiles.  
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The results from Survey A (in December 2014), pertaining to the percentage of research 
output uploaded/archived found that 2 (4.3%) of the respondents indicated they had 
uploaded/archived 100% of their research output compliment, compared to 36 (92.3%) of 
the researchers in April 2017. Further, the results found the majority (58.7%) of the 
researchers in Survey A, did not upload or archive research any percentage of research 
output compared to 25.6% for Survey B in April 2017.  
Table 6.4 contains reasons given by the researchers for not uploading or archiving 
research output. The following themes emerged: 
 Research output is automatically uploaded/archived; 
 Uploading is done by someone else/support team; 
 Copyright concerns; 
 No knowledge of how to upload/archive research output; 
 No publications to upload/archive; 
 Lack of time to upload; 
 Complicated and not user friendly. 
 
From the above themes emerging from the feedback given in April 2017, it is evident that 
the researchers had no research output published to upload or archive. The researchers 
that did indeed have research output to upload encountered the following issues: 
Copyright concerns and they lacked the time or the knowledge to upload/archive research 
output on the various online websites and systems. Research by Cullen and Chawner 
(2011:463) conducted among New Zealand academics regarding institutional repositories 
also found copyright concerns to be an issue. The lack of time by academics to make 
uploads and archive research output is in line with findings of Borrego (2017:191), and 
Cullen and Chawner (2011:463). The notion that the systems were not user friendly and 
that the process to upload/archive research output online is in line with Borrego 
(2017:189), who also found the same regarding institutional repository depositing of 
research output. Respondents in this current study also thought that the research output 
was uploaded/archived automatically or done by someone else as part of a support 
service. Borrego (2017:189) recommends greater support for researchers in their 
endeavours to utilise institutional repositories. Research by Muscanell and Utz 
(2017:753) and Tenopir, Christian, Anderson, Estelle, Allard and Nicholas (2017:372) 
suggest academic social networking tools like ResearchGate are useful for sharing 
research output. 
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In Figure 6.15, the results indicated for In Survey A, a high percentage of researchers did 
not upload or archive research output online (Figure 6.16). The implication of this is that 
their research is not accessible to other researchers within their discipline and is therefore 
less discoverable. Low use of digital repositories for uploading and archiving research 
output is documented in the literature (Cullen & Chawner, 2011:462; Jantz & Wilson, 
2008:193; Lercher, 2008:408). Jantz and Wilson (2008:193) state that one of the key 
obstacles to the success of an institutional repository is “securing engagement and 
participation” of the researchers. One of the outcomes of research by Jantz and Wilson 
(2008:193) is that researchers are not always aware of the significance of an institutional 
repository. A recommendation from their research is to develop an institutional repository 
service with necessary support structures, create more awareness of the value of 
institutional repositories and market institutional repositories. Swan and Carr (2008:31), 
and Ale-Ebrahim et al. (2014:123) stress the importance of convincing researchers that 
uploading and archiving research output is a necessity and an essential component of 
research practices. It is a culture of scholarship and ultimately enhances the visibility of 
the research output and academic institution. Norman (2012:2) points out that a research 
online presence enhances the visibility of research output and maximises citation counts 
of researchers. 
 
6.7  E-visibility – research impact 
This section of the surveys enabled the determination of the traditional and alternative 
research impact of the researchers. 
  
6.7.1  E-visibility – traditional research impact results 
This section includes the results pertaining to a researcher’s traditional research impact 
using citation metrics.  
 
For December 2014, 64.4% of the researchers utilised Google Scholar to search for 
citation information in order to determine their traditional research impact, followed by 
Scopus (26.7%), Web of Science (20%), publishers’ websites (13.3%), Proquest (4.4%), 
Harzing’s Publish or Perish (2.2%), and PlosOne (0%). In April 2017, 66.7% of the 
respondents utilised Google Scholar to search for citation information in order to indicate 
the traditional research impact of the researcher using citation metrics, followed by 
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Scopus (35.9%), Web of Science (25.6%), Proquest and publishers’ websites (10.6% 
each) and Harzing’s Publish or Perish and PlosOne (2.6% each), as seen in Figure 6.17. 
For December 2014, 28.4% of the researchers did not use websites, search engines and 
databases to determine their traditional citation impact, compared to 28.2% in April 2017.  
 
 
Figure 6.17: Websites, search engines and databases used to determine their 
traditional citation impact (Source: Author’s own)  
 
Tables 6.5 and 6.6 list the statistics and recalculated statistics, respectively, for the 
number of respondents who used websites, search engines and databases in order to 
determine their traditional citation impact and the recalculated statistics for websites, 
search engines and databases used to search for traditional citation impact by 
researchers.  
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Table 6.5: Statistics for respondents using websites, search engines and 
databases to determine their traditional citation impact (Source: Author’s own) 
Group  Number of responses  Mean Median Mode Standard 
deviation 
Min Max 
December 2014 45 1.31 1.00 2 1.062 0 4 
April 2017 39 1.54 1.00 1 1.536 0 7 
 
Table 6.6: Recalculated statistics regarding researchers’ use of websites, search 
engines and databases to determine their traditional research impact (Source: 
Author’s own) 
December 2014  April 2017 
Internet 
websites 
Number of 
responses 
Percentage  
responses 
Internet 
websites 
Number of 
responses 
Percentage  responses 
0 13 28.3 0 11 28.2 
1 11 23.9 1 12 30.8 
2 16 34.8 2 7 17.9 
3 4 8.7 3 5 12.8 
4 1 2.2 4 3 7.7 
Total 45 97.8 7 1 2.6 
 
 
6.7.2  E-visibility – alternative research impact results 
This section of the surveys pertained to a researcher’s alternative research impact using 
altmetrics (derived from attention data) as seen in Figure 6.18.  
 
 
Figure 6.18: Websites, search engines and databases used to determine 
alternative research impact (Source: Author’s own) 
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For December 2014, 26.7% of the researchers utilised Academia.edu to search for 
citation information in order to determine their alternative research impact, followed by 
ResearchGate (22.2%), Impactstory (2.2%) and Altmetric.com (0%). In April 2017,  46.2% 
of the researchers utilised ResearchGate to search for information in order to indicate the 
alternative research impact of the researcher using altmetrics, followed by Academia.edu 
(17.9%) and Impactstory and Altmetric.com (2.6% each). For the December 2014 survey, 
64.4% of the researchers did not use websites, search engines and databases to 
determine their alternative research impact, compared to 48.7% in April 2017, as seen in 
Figure 6.18.  
 
Table 6.7 lists the statistics for the number of respondents who used websites, search 
engines and databases in order to determine their alternative research impact. 
 
Table 6.7: Statistics for researchers’ use of websites, search engines and 
databases to determine their alternative research impact (Source: Author’s own) 
Group  Number of responses  Mean Median Mode Standard 
deviation 
Min Max 
December 2014 45 0.51 0.00 0 0.787 0 3 
April 2017 39 0.69 1.00 0 0.863 0 4 
 
 
6.7.3   Analysis of research impact results 
The traditional research impact results show, as seen clearly in Figure 6.17, that in both 
December 2014 and April 2017, the majority of the researchers used traditional citation 
resources such as Google Scholar to determine their traditional research impact. This 
implies that the researchers were aware of and indeed using Google Scholar as a free 
tool to ascertain their traditional research impact. Research by Nicholas et al. (2016:17) 
found similar results with early career researchers using Google Scholar. Nicholas et al. 
(2016:17) considered the search engine popular as a discovery tool, which was in line 
with research by Gray, Hamilton, Hauser, Janz, Peters and Taggart (2012:7), who stated 
that Google Scholar is oriented towards improving the search experience for researchers 
and serves as a “good starting point for researchers”. Harzing and Van der Wal (2007:21) 
suggest that Google Scholar “allows for the democratization of citation analysis”, 
providing free bibliometric data for researchers to ascertain their research impact. 
However, Aguillo (2012:350) cautions researchers in utilising Google Scholar as a tool to 
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ascertain research impact due to the lack of quality control. 
 
The alternative research impact results, as seen clearly in Figure 6.18, show that in 
December 2014, the majority of the researchers (23.1%) used Academia.edu as a tool to 
establish their alternative impact. In April 2017, the researchers (39.1%) used 
ResearchGate as a tool to determine their alternative impact. Nicholas et al. (2016:173) 
found similar results with ResearchGate being the most popular social networking tool in 
their study.  
 
 
Figure 6.19: Researchers’ combined traditional and alternative research impact 
(Source: Author’s own) 
 
The research impact i.e. traditional and alternative impact results for the researchers 
who responded, illustrated in Figure 6.17 and Figure 6.18, are combined in Figure 6.19 
illustrates the combined research impact, i.e. both traditional and alternative impact, of 
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the respondents. 
 
6.7.4   Perceived e-visibility of the SES researchers 
Utilising the data from Surveys A and B, the perceived e-visibility status of the SES 
researchers between December 2014 and April 2017 is illustrated in Figure 6.20. The 
following observations can be made:  
 There was an increase in perceived e-visibility by researchers on free websites 
such as Google Scholar, Google and ORCID. 
 There was a decrease in perceived e-visibility on free websites such as LinkedIn. 
 There was an increase in perceived e-visibility on ResearchGate and Mendeley as 
academic social networking tools. 
 There was an increase in perceived e-visibility on ResearchGate and Mendeley as 
academic social networking tools. 
 There was an increase in perceived e-visibility on the traditional citation resources 
Web of Science, Scopus and Google Scholar. 
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Figure 6.20: Researchers’ perceived e-visibility (Source: Author’s own) 
 
6.8  E-visibility – training 
The results from Survey B pertaining to e-visibility training of the researchers and the 
researchers’ attitudes and perceptions of e-visibility are discussed below. 
 
6.8.1  E-visibility – training results 
The results from Table 6.8 (Survey B as seen in Table C.2 in Appendix C) show the 
participation of the researchers in thee-visibility training conducted. 73.1% indicated that 
their research online presence had been enhanced after e-visibility training. 69.2% 
indicated that their research discoverability had been enhanced after e-visibility training. 
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76% indicated that the accessibility of their research output had been enhanced after  
e-visibility training. 76% indicated that their e-visibility as a whole had been enhanced 
after e-visibility training. 
 
Table 6.8: Attitudes and perceptions towards e-visibility themes after e-visibility 
training (Source: Author’s own) 
Question posed to respondents  
Results 
Yes No
Count % Count % 
As a researcher, do you think your online presence has been enhanced after 
applying what you have learnt in the e-visibility training? 
19 73.1% 7 26.9% 
Do you think you are more discoverable as a researcher, after applying what 
you have learnt in the e-visibility training? 
18 69.2% 8 30.8% 
Do you think your research is more accessible as a researcher, after applying 
what have learnt in the e-visibility training? 
19 76% 6 24% 
Do you think as a researcher, you are more e-visible, after applying what you 
have learnt in the e-visibility training? 
19 76% 6 24% 
 
The results therefore suggest that the overall majority of the researchers perceived the 
e-visibility training to have enhanced their e-visibility and the three associated themes, 
i.e. research online presence, researcher discoverability and research output 
accessibility. It can therefore be deduced that researchers perceived the e-visibility 
training as positive.   
 
Figure 6.21: Perceived e-visibility effects (Source: Author’s own) 
 
A total of 84.6% (33) of the researchers responded to the question, with 6 refraining from 
responding (Table 6.9).  
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Table 6.9: Statistics regarding attitudes and perceptions towards e-visibility 
themes after e-visibility training (Source: Author’s own) 
April 2017   
Participate in e-visibility training Number of responses Percentage 
Yes 24 61.5% 
No 9 23.1% 
Total 33 84.6% 
Missing 6 15.4% 
Total 39 100.0% 
 
 
6.8.2 Emerging e-visibility themes (Survey B) 
30.8% opted not to respond to the question “Being E-visible improves citation of your 
publications”. A total of 69.2% of the participants responded. The responses are listed in 
Table 6.10 according to themes. 
 
Table 6.10: Emerging e-visibility themes and key concepts after e-visibility 
training (Source: Author’s own) 
Emerging themes  Responses 
Increased citation 
counts 
 Being E-visible improves citation of your publications 
 Is that my research work will be cited/read/access readily 
 It is a very good idea. You promote yourself and encourage to read and cite yourself 
 It is great as it makes your work more accessible and hence enhances your citations 
 Very useful in making contacts and in being cited in articles 
Improved research 
online presence 
 Fantastic! Going from 23 citations to 123 citations in ± two years!  I would not have 
known this without a web presence and also making my work more accessible for 
citations.  Also assisted in NRF rating 
 It is a very useful platform 
Improved research 
output accessibility 
 Fantastic! Going from 23 citations to 123 citations in ± two years!  I would not have 
known this without a web presence and also making my work more accessible for 
citations.  Also assisted in NRF rating 
 I have no ambition on becoming known as a researcher, yet I would like for my work to 
be accessible to those who may want to use and or adapt it 
 I think it will allow people to access your research and assist where possible 
 Is that my research work will be cited/read/access readily 
 It is great as it makes your work more accessible and hence enhances your citations 
Improved 
researcher 
discoverability 
 Communicate with other for more exposure 
 I think it is good. I have met quite a few people who looked me up on ResearchGate prior 
to our meeting. I think it is also a useful to be able to tell audiences after a presentation, 
that if they want more information, they can find it on these social websites 
 Increased awareness of my research 
 It helps when you wish to find collaborators in projects if the people you contact can look 
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you up 
 It is a great tool too use to find research related to your own and to showcase your own 
research 
 It is a very good idea. You promote yourself and encourage to read and cite yourself. 
 More discoverable 
 More students request me as postgrad supervisor 
Increased 
networking and 
collaboration 
opportunities 
 Improved status helps with contacts and connections 
 It helps to build links with other researchers and keep abreast of developments in various 
disciplines 
 It helps when you wish to find collaborators in projects if the people you contact can look 
you up 
 Very useful in making contacts and in being cited in articles 
Improved 
communication 
 Communicate with other for more exposure 
Research evaluation 
and rating exercises 
 Fantastic! Going from 23 citations to 123 citations in +- two years!  I would not have 
known this without a web presence and also making my work more accessible for 
citations.  Also assisted in NRF rating 
Discovery of related 
research 
 It helps to build links with other researchers and keep abreast of developments in various 
disciplines 
 It is a great tool to use to find research related to your own and to showcase your own 
research 
General  It is good 
 Its very good, but I would like to have training 
 leverages opportunities 
 scary and have no idea where to begin - thought journals and google scholar would be 
sufficient for people to access my work if they wanted to 
 Still emerging so I'm still going to learn 
 Very good 
Negative remarks  I have no idea of what e-visible is 
 I haven't been exposed to the e-visible idea. It is the very first time I hear of it 
 Important, but too many such sites make it very confusing 
 
Table 6.10 provides a summary of the various comments recorded during Survey B 
regarding e-visibility training. The majority of the comments and remarks given during 
Survey B were positive: Examples include: “it is a very good idea”, “Fantastic”, “very 
useful”. There were only three negative remarks. This suggests that the feedback 
obtained from Survey B was positive and that the researchers participating in the  
e-visibility survey perceived e-visibility as positive. The positive perceptions and attitudes 
regarding the e-visibility training suggest that the e-visibility training as a strategy to 
enhance e-visibility was well received by the researchers.  
 
  
 
213 
 
6.9  E-visibility suggestions 
Suggestions were made by researchers in Surveys A and B regarding websites, Internet 
platforms and databases used to make researchers more discoverable and accessible to 
other researchers. The question in the surveys allowed the researchers to make 
suggestions relating to e-visibility.   
 
6.9.1 E-visibility – suggestion results and analysis 
The results for the suggestion section of the Surveys A and B are included in this section.  
The results show 70.2% of the researchers had no suggestions.  
 
In Survey A, the respondents who completed the suggestions section included 
suggestions that ranged from general to specific comments. The general comments 
included “No comments” and “None”. Suggestions included “Not familiar with many of the 
platforms available” and “None, this is one of the aspects that I have lately not have time 
to work on”. This indicates that more awareness and exposure to e-visibility concepts 
should be considered. Suggestions such as “I am hoping your research will assist” and 
“Personally, I first need some form of research output before this will be applicable” 
indicate that these researchers were aware of the value of e-visibility and needed more 
assistance in becoming more comfortable with it as a concept.  
 
In Survey B, the general comments included “Creating a blog – useful for researchers”, 
“Archiving done centrally by someone in the department – researcher opting not to  
self-archive. Using an academic social networking tool to boost exposure and coverage”, 
“Additionally using Twitter Facebook and LinkedIn as options to archive items”, “New 
institutional repository website – not impressed with current UnisaIR”. Of the participating 
researchers in Survey A, 74.4% opted not to give suggestions. In Survey B, 25.6% gave 
suggestions. 
 
6.9.2  Analysis of email feedback on research results  
Question 17 allowed the respondents to add their email address for direct feedback 
regarding the e-visibility survey. Just more than half (54%) of the respondents included 
their email addresses for feedback. This allows the e-visibility survey results to be linked 
to the actual data collected on the specific researchers. This will give a picture of 
perceived e-visibility vs actual e-visibility. 
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The questions from Surveys A and B are in Appendix C for perusal.  
 
6.10 Summary 
The results of the data collected from the e-visibility Surveys A and B conducted at the 
beginning of the study in December 2014 and at the end of the study in April 2017 were 
reported in this chapter. The e-visibility survey data was used to determine the perceived 
e-visibility status of the researchers by investigating the results according to the three  
e-visibility themes, i.e. research online presence, researcher discoverability and research 
output accessibility. The results of the views, the researcher’s perceptions and attitudes 
towards e-visibility and e-visibility training are reported. Determining the perceived  
e-visibility status was achieved by presenting the survey data arranged according to the 
e-visibility themes i.e. research online presence, researcher discoverability, a research 
output accessibility and the research impact data available from Survey A and B.  
 
The results show researchers’ increased utilisation of and preference for free online tools, 
i.e. Google Scholar and ResearchGate, to determine their research online presence, 
create research e-profiles for a research presence for research purposes and 
upload/archive. The trend of utilising free online websites and tools continues to 
determine both the traditional and alternative research impact of the researchers. The 
results of the current study also support the stated utilisation by the results highlighting 
the preference to using free online search engines and social networking tools, as seen 
in Figures 6.7, 6.11, 6.13, 6.17 and 6.18, to ascertain research impact. 
 
The positive perceptions and attitudes regarding the e-visibility training, as determined by 
Survey B, suggest that e-visibility training as a strategy to enhance e-visibility was well 
received by the researchers.  
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CHAPTER 7 
GUIDELINES FOR DEVELOPING AN E-VISIBILITY STRATEGY 
 
7.1  Introduction 
This chapter contains the guidelines proposed for developing an e-visibility strategy for 
the School of Environmental Sciences (SES) researchers at the University of South Africa 
(Unisa) based on the “ideal” e-visibility mix of the top performances of these researchers. 
The aim of this chapter is to identify the ideal e-visibility mix to assist the researchers in 
enhancing their e-visibility by creating and maintaining a digital portfolio, and to assist 
academic librarians in proposing guidelines for developing a strategy to enhance  
e-visibility.  The ideal e-visibility mix was determined by identifying the e-visibility actions 
and practices of the top-performing SES researchers, using criteria proposed in the 
investigation of the altmetric-bibliometric distributions, trends and performance of the 
researchers on the various Internet resources, social networking tools and online 
research communities.  
 
Figure 7.1 illustrates the process used to determine the e-visibility mix of the SES 
researchers and thus to propose recommendations for researchers to enhance their  
e-visibility and for academic librarians to develop an e-visibility strategy for researchers 
as part of research support. 
 
Figure 7.1: Determination of guidelines for developing an e-visibility mix (Source: 
Author’s own) 
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The criteria were developed by utilising the e-visibility themes in conjunction with the 
bibliometric and altmetric data collected during the two-year period of December 2014 to 
December 2016 for the SES researchers. Practices and actions that would enhance  
e-visibility and increase research impact and societal impact were determined. The 
criteria to determine the e-visibility mix of the top-performing SES researchers are a 
combination of the following factors: 
 The altmetric-bibliometric distributions, trends and performance of the SES 
researchers for the two-year period December 2014 to December 2016, i.e. the SES 
researchers that recorded the best performance regarding the highest citation count 
increases, the highest average citation increases and the highest increase in h-index. 
 The e-visibility actions and practices of the top-performing SES researchers were 
represented by performance in the e-visibility themes, which included the highest 
percentage and percentage increase in individual research online presence 
performance, researcher discoverability performance and research output 
accessibility performance of the individual SES researchers over the two-year period 
from December 2014 to December 2016.  
 
The above criteria were applied to the 62 participating SES researchers to ascertain the 
e-visibility actions and practices of the top-performing researchers. Common actions and 
practices of the top SES researchers excelling in e-visibility practices and altmetric-
bibliometric distributions, trends and performance were then proposed as the ideal  
e-visibility mix. The e-visibility mix translates into actions and practices recommended  for 
researchers to apply in order to enhance their e-visibility. The e-visibility mix assisted in 
formulating recommendations for researchers to apply in the form of a digital portfolio in 
order to enhance their e-visibility and their research impact and societal impact. The  
e-visibility mix also assisted in formulating recommendations for developing an e-visibility 
strategy for researchers as part of research support.  
 
The results of the altmetric-bibliometric correlations from section 5.8 and the theory from 
research on bibliometric and altmetric relationships from sections 2.5.4 and 2.5.5 were 
taken into consideration and used in combination with the e-visibility mix, to make 
recommendations for the ideal e-visibility practices and actions. The recommendations 
for researchers relate to the creation and maintenance of a digital portfolio. The 
recommendations for the academic librarians relate to guidelines for developing an  
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e-visibility strategy as part of research support for researchers at an academic institution 
to enhance their e-visibility and increase their research performance and impact. 
 
The e-visibility strategy strives to increase the researchers’ research online presence by 
actively creating such a presence for research purposes. It also strives to increase their 
discoverability as a researcher while creating e-profiles on the existing citation resources 
and social networking tools in order to enhance their research persona and actively 
maintain their research presence on the Web. The research e-profiles enable research 
output to be linked for enhanced research output accessibility on the Web. The 
assumption is that by increasing a researcher’s research online presence on a research 
community, the citations of the researcher will increase, which will ultimately increase 
their impact as a researcher in their discipline. 
 
7.2  Investigation into combination of e-visibility themes with  
altmetric-bibliometric trends and observations for SES researchers 
The e-visibility themes combined with the altmetric-bibliometric trends and observations 
for SES researchers are discussed below.  
 
Figure 7.2 gives an outline of the process of determining the e-visibility mix for the SES 
researchers.  
 
Figure 7.2: Determination of the e-visibility mix (Source: Author’s own). 
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These insights included the e-visibility status before and after the study to gauge the 
altmetric-bibliometric performance and trends of the researchers on the various Internet 
resources, social networking tools and online research communities. The aim was also 
to ascertain e-visibility practices and skills necessary for researchers in order to establish 
content to utilise as an e-visibility strategy with the aim of enhancing the e-visibility of 
researchers in the environmental sciences. The following combinations were used to 
determine the e-visibility mix: 
 The altmetric-bibliometric distributions, trends and performance of the SES 
researchers for the two-year period December 2014 to December 2016 on the citation 
resources; 
 The altmetric-bibliometric distributions, trends and performance of the individual SES 
researchers for the two-year period December 2014 to December 2016; 
 E-visibility practices of the SES researchers represented by the e-visibility theme of 
research online presence trends and performance of the SES researchers for the  
two-year period December 2014 to December 2016; 
 E-visibility practices of the SES researchers represented by the e-visibility theme of 
researcher discoverability trends and performance of the SES researchers for the  
two-year period December 2014 to December 2016; 
 E-visibility practices of the SES researchers represented by the e-visibility theme of 
research output accessibility trends and performance of the SES researchers for the 
two-year period December 2014 to December 2016. 
 
The above combination of factors contributed to identifying researchers who excelled in 
their altmetric-bibliometric performance, i.e. the SES researchers who recorded the best 
performance regarding the highest citation count increases, the highest average citation 
increases and the highest increase in h-index. Regarding the e-visibility themes, the SES 
researchers with the highest percentage and percentage increase in individual research 
online presence performance, researcher discoverability performance and research 
output accessibility performance over the two-year period were identified for investigation. 
The identification of e-visibility practices and skills of the SES researchers which 
contributed to increasing the altmetric-bibliometric performance and enhancing e-visibility 
resulted in the ideal e-visibility mix. The e-visibility mix led to recommendations for 
researchers to enhance their e-visibility. 
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7.3 Investigation into the bibliometric distributions, trends and performance of the 
individual SES researchers 
The bibliometric distributions, trends and observations for the SES researchers for the 
two-year period December 2014 to December 2016 were investigated in order to identify 
the best-performing citation resources in terms of increased citation counts and rates and 
top-performing researchers on the citation resources.  
 
The bibliometric trends and observations for the best-performing individual SES 
researchers were determined by investigating: 
 The highest citation publication ratio, the highest average citation increases and the 
highest increase in h-index on the citation resources Web of Science, Scopus and 
Google Scholar per researcher (refer to 7.3.1);  
 The highest percentage and percentage increase in individual research online 
presence performance, researcher discoverability performance and research output 
accessibility performance per researcher (refer to 7.3.2).   
 
7.3.1 Investigation into bibliometric distributions, trends and performance of SES 
researchers focusing on citation resources 
The investigation into the bibliometric trends and observations for the SES researchers 
included an investigation into the citation resource, i.e. Web of Science, Scopus and 
Google Scholar, with the highest research output coverage for the SES researcher and 
best-performing citation resource regarding citation coverage. 
 
The highest research output for SES researchers was on Google Scholar with 48.6% in 
December 2014 and 70.1% in December 2016, as seen in Table 5.1 (see section 5.3.3). 
This was followed by Scopus with 25.5% in December 2014 and 34.1% in December 
2016.  For research output coverage, Web of Science had 19.3% in December 2014 and 
26.1% in December 2016.  Table 5.8 (see section 5.7.1) shows that Google Scholar had 
the highest citation coverage with 1 308 in December 2014 and 3 536 in December 2016, 
followed by Scopus with 817 in December 2014 and 1 623 in December 2016, and Web 
of Science with 685 in December 2014 and 1 157 in December 2016. This is an increase 
in total citations in December 2016 of 170.3% for Google Scholar, 96.7% for Scopus and 
68.9% for Web of Science. Google Scholar was the best-performing citation resource with 
the highest increase in total citation count.  
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It is evident that Google Scholar had the highest percentage research coverage for the 
SES researchers. Both Web of Science and Scopus are fee-based citation resources that 
are able to generate sophisticated citation analysis. They are considered quality citation 
resources to utilise for citation analysis and the generation of bibliometric data for 
research performance evaluations in academic environments. Although the results 
indicate low research output and citation coverage for SES researchers as a whole (refer 
to Table 5.2 in section 5.4.1; Table 5.7 in section 5.6.1 and Table 5.8 in section 5.7.1), it 
is necessary for SES researchers to have knowledge of the citation resources as a source 
of bibliometric data and as citation analysis tools to be used in preparation for and during 
research performance evaluation in academic environments. It is therefore recommended 
that the three citation resources, i.e. Web of Science, Scopus and Google Scholar, be 
included in the bibliometric tool section in the development of an e-visibility strategy. 
Research by Hilbert et al. (2015:259) shows similar findings regarding high coverage of 
research output and citation count coverage on Google Scholar. 
 
7.3.2 Investigation into bibliometric trends and performance of individual SES 
researchers 
The investigation into the bibliometric trends and performance of the individual SES 
researchers included the highest citation publication ratio, the highest average citation 
increases and the highest increase in h-index of the SES researchers from the citation 
resources Web of Science, Scopus and Google Scholar. 
 
The highest citation publication ratio and average citation percentage increases on Web 
of Science, as seen in Table 5.9 (see section 5.7.2.1), indicate that researcher 54 had 
the highest citation count per publication, i.e. citation for research output on Web of 
Science, followed by researchers 60, 48, 24 and 3 during the 2-year period (December 
2014 to December 2016). The highest average citation increase (2 471%) on Web of 
Science, as seen in Figure 5.18 (see section 5.7.2.1), was shown by researcher 46, 
followed by researcher 19 with an increase of 1 200%, researcher 5 with an increase of 
1 100%, researcher 48 with an increase of 1 000%, and researcher 61 with an increase 
of 893%. The highest increase in h-index on Web of Science (500%), as seen in Table 
5.12 (see section 5.7.2.4), was for researcher 18, followed by 200% for researchers 56 
and 48. For the purpose of identifying top-performing researchers on Web of Science, the 
following researchers were included for the investigation of their e-visibility practices: 
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 Researchers 54, 60, 48, 24 and 3 (highest citation publication ratio); 
 Researchers 46, 19, 5, 48 and 61 (highest average citation increases); 
 Researchers 18, 56 and 48 (highest increase in h-index). 
 
The highest citation publication ratio and average citation percentage increases on 
Scopus, as seen in Table 5.10 (see section 5.7.2.2), indicate that researcher 54 had the 
highest citation count per publication, i.e. citation for research output on Scopus, followed 
by researchers 52, 48, 60 and 3 during the 2-year period (December 2014 to December 
2016). 
 
The highest average citation increase on Scopus, as seen in Figure 5.19 (see section 
5.7.2.2), was for researcher 55, followed by researchers 21, 48, 11 and 60. The highest 
increase in h-index on Scopus (20%), as seen in Table 5.12 (see section 5.7.2.4), was 
for researchers 10 and 44. For the purpose of identifying top-performing researchers on 
Scopus, the following researchers were included for the investigation of their e-visibility 
practices: 
 Researchers 54, 52, 48, 60 and 3 (highest citation publication ratio); 
 Researchers 55, 21, 48, 11 and 60 (highest average citation increases); 
 Researchers 10 and 44 (highest increase in h-index). 
 
The highest citation publication ratio and average citation percentage increases on 
Google Scholar, as seen in Table 5.11 (see section 5.7.2.3), indicate that researcher 54, 
followed by researchers 60, 3, 48 and 45 had the highest citation count per publication 
during the 2-year period (December 2014 to December 2016).  
 
The highest average citation increase on Google Scholar, as seen in Figure 5.20 (see 
section 5.7.2.3), was shown by researchers 2, 24, 10, 19 and 45 indicated that the largest 
citation average increase were included. 
 
The highest increase in h-index on Google Scholar (500%), as seen in Table 5.12, was 
for researchers 32 and 45 showed the largest increase (500%) in h-index, followed by 
researcher 21 with 400% and researcher 48 with 200%.  For identifying top-performing 
researchers on Scopus, the following researchers were included for the investigation of 
their e-visibility practices: 
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 Researchers 54, 60, 3, 48 and 45 (highest citation publication ratio); 
 Researchers 2, 24, 10, 19 and 45 (highest average citation increases); 
 Researchers 32, 45, 21 and 48 (highest increase in h-index). 
 
The following 20 researchers appear on the summarised list of identified top-performing 
researchers in terms of bibliometric trends and performances: 2, 3, 5, 10, 11, 18, 19, 21, 
24, 32, 44, 45, 46, 48, 52, 54, 55, 56, 60 and 61. 
 
7.4 Investigation into research online presence performance, researcher 
discoverability performance and research output accessibility performance of 
individual SES researchers 
The investigation into the research online presence performance, researcher 
discoverability performance and research output accessibility performance of the 
individual SES researchers included the highest percentage and percentage increase of 
the three e-visibility themes. 
 
7.4.1 Investigation into individual research online presence performance  
The investigation into the research online presence performance of the SES researchers 
used the following categories for online location: general Internet websites, repositories 
and online archives, social networking tools, academic social networking tools, reference 
management tools and traditional citation resources. It is evident from the results in Table 
5.2 (see section 5.4.1) that the highest research online presence for the SES researchers 
was on Google at 100% (December 2016). The social networking tool with the highest 
research online presence for the SES researchers was LinkedIn at 88.7% in December 
2016. Research by Mas-Bleda, Thelwall, Kousha and Aguillo (2014a:350) reports high 
proportions of participating European highly cited researchers present on LinkedIn; this 
is similar to the results reported in this current study, with LinkedIn being the most popular 
social networking tool. ResearchGate showed the highest percentage research online 
presence (69.4%) for academic social networking tools and Google Scholar as a citation 
resource showed 67.7% in December 2016. ORCID showed the highest percentage 
increase in research online presence for the SES researchers. The total increase in 
research online presence for the SES researchers from December 2014 to December 
2016 was 20%.  
The highest percentage of research online presence for the SES researchers across the 
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25 possible Internet websites and social networking tools, as seen in Table B.1 (see 
Appendix B), was for researcher 54 (80%) in December 2016, followed by researchers 
19, 48, 18, 17, 3, 61, 21, 25 and 57. The highest percentage increase in research online 
presence, as seen in Table B.2 (see Appendix B), was for researchers 32, 26, 31, 34 and 
38 with 24%, followed by  researchers 37, 21, 55, 19 , 54, 10, 44 and 56. 
 
The following 20 researchers appear on the summarised list of identified top-performing 
researchers in terms of research online presence: 3, 10, 17, 18, 19, 21, 25, 26, 31, 32, 
34, 37, 38, 44, 48, 54, 55, 56, 57 and 61. 
 
The following suggestions are made for improving research online presence: 
 Researchers should include LinkedIn, Google Scholar and ORCID in the e-visibility 
mix to improve their research online presence.  
 LinkedIn, Google Scholar and ORCID should be included in the e-visibility mix for 
developing an e-strategy to improve the research online presence of researchers as 
part of research support.  
 
7.4.2 Investigation into individual researcher discoverability performance 
The investigation into the researcher discoverability performance of the SES researchers 
was conducted across the 8 Internet websites and social networking tools for research e-
profiles. It is evident from the results in Table 5.4 (see section 5.5.1) that the professional 
e-profile LinkedIn showed the highest percentage of researcher discoverability at 88.7%, 
followed by ResearchGate at 69.4% and Google Scholar at 61.3%. The highest 
percentage increase in researcher discoverability was for ORCID at 43.5%. This implies 
a total increase in researcher discoverability for the SES researchers from December 
2014 to December 2016 of 20%. The results indicate an increase across the three types 
of research e-profiles, i.e. traditional research e-profiles, academic social networking  
e-profiles and professional research e-profiles. The highest percentage of research  
e-profiles reporting researcher discoverability was on free websites and social networking 
tools. 
 
As seen in Table B.3 (see Appendix B), across the 8 Internet websites and social 
networking tools for research e-profiles, researchers 33, 53, 25, 49, 21, 46, 48, 55, 10 
and 17 had the highest percentage of researcher discoverability (100%), followed by 
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researchers 62, 6, 56, 45, 47, 19, 58, 61, 2, 18 and 3 (88%). Researchers 32, 26, 5, 59, 
52, 11 and 8 had the third highest percentage of researcher discoverability (75%) across 
the 8 Internet websites and social networking tools for research e-profiles.  10 of the 62 
(16.1%) participating SES researchers had 100% researcher discoverability at the end of 
the study in December 2016, and 45.2% of the participating researchers had a researcher 
discoverability of 75% or higher at the end of December 2016. 
 
The following suggestions are made for improving researcher discoverability: 
 Researchers should include LinkedIn, ResearchGate and Google Scholar in the  
e-visibility mix to improve their researcher discoverability.  
 The research e-profiles LinkedIn, ResearchGate and Google Scholar should be 
included in the e-visibility mix in developing an e-strategy to improve the 
discoverability of the researchers as part of research support.  
 
7.4.3 Investigation into research output accessibility performance 
The investigation into the research output accessibility performance of the SES 
researchers was based on online databases, search engines, webpages and social 
networking tools. It is evident from the results in Table 5.7 (see section 5.6.1) that Google 
Scholar showed the highest percentage of research output accessibility at 71%, followed 
by Web of Science at 54.8% and ResearchGate at 53.2%. The total average increase in 
research output accessibility for the SES researchers from December 2014 to December 
2016 is 18.3%. The results indicate an increase in research output accessibility across 
the 13 citation resources, websites and academic social networking tools on which SES 
researchers uploaded/linked their research output.  
 
The investigation of the individual SES researcher’s research output accessibility 
performance found Google Scholar showed the highest percentage of research output 
accessibility for the individual researchers; 23% of the researchers had 100% research 
output accessibility via Google Scholar, as seen in Table B.7 (see Appendix B). The 
majority had their research output indexed on Google Scholar. This indicates that their 
research output was accessible via their Google Scholar citation profiles. 
 
The research output accessibility of the individual SES researchers on UnisaIR, as seen 
in Table B.13 (see Appendix B), indicates moderate participation by SES researchers. 
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Some of the researchers had a negative increase in research output accessibility in the 
two-year period.  
 
The LinkedIn (as seen in Table B.16 in Appendix B), research output accessibility results 
show that just under half of the researchers had their research output listed on LinkedIn, 
which implies low participation by the researchers. It should be noted that the functionality 
to upload research output to the LinkedIn e-profile was not available to researchers in 
2014. Since the introduction of the upload option, researchers have the opportunity to 
upload/link their research output and enhance their research output accessibility on the 
LinkedIn professional e-profile. 
 
Just over a quarter (29%) of the researchers uploaded/linked their research output to 
Altmetric.com, as seen in Table B.17 (see Appendix B), which suggests low participation 
by the researchers. As an altmetric indicator aggregator, Altmetric.com records the 
attention the research output receives on social networking platforms and websites and 
depicts the societal impact of the research output (Robinson-García, Torres-Salinas, 
Zahedi & Costas, 2014:359). Altmetric.com results show that one in every four of the 
participating SES researchers received attention, which means a low societal impact.  
 
The deduction can be made that because research output accessibility is a theme of  
e-visibility, an increase in research output accessibility of the SES researchers reflects an 
increase in the e-visibility of the SES researchers. 
 
The following suggestions are made for improving research output accessibility: 
 Researchers should upload and link their research output on Google Scholar, Web of 
Science, ResearchGate, UnisaIR and LinkedIn as part of the e-visibility mix to improve 
their research output accessibility.  
 Google Scholar, Web of Science, ResearchGate, UnisaIR and LinkedIn should be 
included in the e-visibility mix for uploading and linking research output in developing 
an e-strategy to improve the research output accessibility of the researchers as part 
of research support.  
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7.4.4  Observations based on combination of e-visibility themes with altmetric-
bibliometric trends and observations  
The following SES researchers were selected to highlight e-visibility practices and actions 
(refer to Appendix D for top-performing SES researchers): 
 Average citation increase on Web of Science: Researchers 46, 9 and 5; 
 Average citation increase on Scopus: Researchers 55, 21 and 48; 
 Average citation increase on Google Scholar: Researchers 2, 24 and 10; 
 H-index increase on Web of Science:  Researchers 18, 48 and 56; 
 H-index increase on Scopus: Researchers 44, 10 and 55; 
 H-index increase on Google Scholar: Researchers 32, 45 and 21; 
 Percentage research online presence increase: Researchers 3, 17, 18, 19, 21, 25, 32, 
61, 54 and 48; 
 Percentage researcher discoverability increase: Researchers 3, 5, 8, 11, 17, 18, 19, 
21, 32, 25, 46, 48, 56, 58 and 61; 
 Percentage research output accessibility increase: Researchers 3, 21 and 60.  
 
Consolidated group of identified SES researchers:  
Researcher 2 (as seen in Table D.1); 
Researcher 3 (as seen in Table D.2); 
Researcher 5 (as seen in Table D.3); 
Researcher 8 (as seen in Table D.4); 
Researcher 10 (as seen in Table D.5); 
Researcher 11 (as seen in Table D.6); 
Researcher 17 (as seen in Table D.7); 
Researcher 18 (as seen in Table D.8); 
Researcher 19 (as seen in Table D.9); 
Researcher 21 (as seen in Table D.10); 
Researcher 25 (as seen in Table D.11); 
Researcher 32 (as seen in Table D.12); 
Researcher 45 (as seen in Table D.13); 
Researcher 46 (as seen in Table D.14); 
Researcher 48 (as seen in Table D.15); 
Researcher 55 (as seen in Table D.16); 
Researcher 56 (as seen in Table D.17); 
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Researcher 57 (as seen in Table D.18); 
Researcher 60 (as seen in Table D.19);  
Researcher 61 (as seen in Table D.20). 
A more detailed summary of each of the identified SES researchers can be viewed in 
Appendix D. 
 
7.5 E-visibility practices and actions of top-performing SES researchers 
The SES researchers employed various practices to increase e-visibility in terms of the 
three e-visibility themes. 
 
7.5.1 Research online presence 
Regarding research online presence, the top-performing SES researchers were selected 
to illustrate the utilisation of e-visibility applications to increase their e-visibility. In general, 
the researchers had a high percentage of research online presence on the 25 possible 
Internet websites and social networking tools, with free Internet websites and social 
networking tools receiving preference. Special mention can be made of individual 
researchers maintaining a high research online presence on specific social networking 
tools such as Twitter and YouTube. Researcher 55 successfully distributed and shared 
research output to an existing list of followers. Research by Thelwall et al. (2013:6) reports 
positive correlations between increased citations and tweets of research output. 
Researcher 61 actively used their YouTube account to distribute research-related videos 
(Alsagoff, 2012:1). 
 
This study found that the researchers created and/or maintained a research online 
presence on the free Internet websites and social networking tools. Mas-Bleda et al. 
(2014a:352) recommend that research online presence include different types of online 
research communities, i.e. an institutional presence and a social networking presence, to 
ensure a comprehensive research online presence. This will allow search engines and 
website crawlers to locate and retrieve research-related information on a particular 
researcher. Holmberg and Vainio (2018:443) studied why certain research articles 
received more online attention. They describe the activities of researchers participating 
in their survey to include actively following the citations of their research output online 
using Google Scholar, ResearchGate, Google, Facebook, LinkedIn and Altmetric 
Attention Score. 63% of the participants in this current study indicated that online visibility 
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has a positive influence and suggested widening the online audience to include not only 
the scientific audience but also societal audiences.  
Researchers are therefore encouraged to have a research online presence on all possible 
research and academic online communities, as well as social networking tools to increase 
both their scientific and societal audiences and establish the widest audience online for 
increased citations and research impact (Crotty, 2014:145; Ebrahimy, Mehrad, Setareh 
& Hosseinchari, 2016:1507; Holmberg & Vainio, 2018:444). Researchers should include 
LinkedIn, Google Scholar and ORCID in the e-visibility mix to improve their research 
online presence.  These tools should also be included for developing an e-strategy to 
improve the research online presence of the researchers as part of research support. In 
general, recommendations from various studies indicate the importance of establishing, 
maintaining and growing a research network, which incorporates scientific, professional 
and societal audiences for an inclusive research impact (De Ridder et al., 2013:2).  
 
7.5.2 Researcher discoverability 
Regarding researcher discoverability, the top-performing SES researchers were selected 
to illustrate the utilisation of e-visibility applications to increase their e-visibility.  In general, 
the researchers had a high percentage of researcher discoverability across the eight 
selected Internet websites and social networking tools, with free Internet websites and 
social networking tools such as LinkedIn, ResearchGate and Google Scholar receiving 
preference. Special mention can be made of individual researchers increasing their 
researcher discoverability on the research profile ORCID during the two-year period after 
awareness was created regarding the benefits of a consolidated research e-profile which 
incorporates dynamic links to traditional research profiles such as ResearcherID and 
Scopus AuthorID, and links to e-profiles on social networking tools such as 
ResearchGate, Academia.edu, Mendeley, Twitter and LinkedIn. 
 
This study found that researchers maintained a high percentage of researcher 
discoverability on free Internet websites and social networking tools such as Google 
Scholar, ORCID, ResearchGate, Academia.edu, Mendeley and LinkedIn. Researchers 
also increased their discoverability on the traditional research e-profiles to benefit from 
the citation analysis functionality of these tools as citation resources. Researchers with 
traditional research e-profiles such as ORCID, ResearcherID, Scopus AuthorID and 
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Google Scholar profiles have the advantage of representing the full complement of  
h-indices via the traditional research e-profiles. Being linked to the consolidated research 
profile ORCID presents an online résumé for public perusal and scrutiny (Fenner et al., 
2011:277; Foley & Kochalko, 2010:319). Researcher discoverability on traditional 
research e-profiles widens the scientific audience of the researcher and increases their 
research impact (Ebrahimy et al., 2016:1507; Holmberg & Vainio, 2018:443).  
 
Researchers with social research e-profiles, such as ResearchGate, Academia.edu and 
Twitter, and professional research e-profiles, such as LinkedIn, have the advantage of 
increasing their societal audiences to researchers frequenting online research 
communities (Ebrahimy et al., 2016:1507; Holmberg & Vainio; 2018:443). Researchers 
with social research profiles on academic social networking tools are harnessing the 
social networking capabilities to interact and communicate with an online research 
community where they can network and collaborate with like-minded researchers. 
Researchers with a LinkedIn professional profile can create a link between their affiliated 
research institution and the industry for employment opportunities, networking and 
collaboration with like-minded researchers. Additionally, professional research e-profiles 
allow for leverage for professional and research opportunities via social networking tools 
and research communities (Cress, 2014:1125). 
 
This study found that researchers maintained online researcher discoverability on ORCID 
as a consolidated research profile and online research résumé including all dynamic links 
to research e-profiles and research-related websites (Haak et al., 2012:263). 
 
In general, research by Greifeneder et al. (2017:133) and Dermentzi, Papagiannidis, Toro 
and Yannopoulou (2016:322) indicate researchers to be active users of e-profiles where 
they not only register e-profiles but also update them regularly and upload/archive 
research output to keep connected with researchers via the online research community. 
Oliver (2017:88) pinpoints continual engagement with communication and feedback as 
essential to ensuring effective engagement and stresses that information contained on  
e-profiles must be current and up-to-date. 
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7.5.3 Research output accessibility 
Regarding research output accessibility, a selection of SES researchers illustrated the 
utilisation of e-visibility applications to increase their e-visibility. In general, the 
researchers had a high percentage of research output accessibility across the 13 selected 
Internet websites and social networking tools, with free Internet websites and social 
networking tools, such as Google Scholar and ResearchGate, and Web of Science 
representing the traditional citation resources, receiving preference. The majority had 
their research output indexed on Google Scholar. The majority of the researchers having 
research output indexed on Google Scholar This shows that their research output was 
accessible via their Google Scholar citation profiles. Academic social networking tools, 
such as ResearchGate, Academia.edu and Mendeley, online archives and repositories, 
such as UnisaIR, and subject repositories, such as Figshare or ArXiv.org, have become 
very popular research communities to distribute and share research output by employing 
self-archiving practices in various formats for like-minded researchers and the public. 
Ezema and Onyancha (2016:942) emphasise the importance of improving online 
research output accessibility by self-archiving on repositories such as institutional 
repositories and social networking tools such as ResearchGate and Academia.edu. 
These formats include scholarly research output such as journal articles, books, chapters 
in books, conference proceedings and patents, and less formal research-related items 
such as lectures, presentations, videos and data files. Attention given to research output 
on social networking tools generates altmetrics and allows the reach of research output 
to be determined by leveraging research and societal audiences to enhance scientific and 
societal impact (Darling et al., 2013:20; Dhiman, 2015:312). Special mention can be made 
of individual researchers increasing their research output accessibility on an online 
research community such as ORCID and an online professional community such as 
LinkedIn to maximise leverage for professional and research audiences (Cress, 
2014:1125). 
 
This study found that researchers increased their research output accessibility on online 
research and research-related communities by linking and uploading their research 
output on various Internet websites and social networking tools using various strategies 
to enhance the distribution and dissemination of their research output (Mas-Bleda, 
Thelwall, Kousha and Aguillo, 2014b:166; Van Schalkwyk & Gray, 2007:22).  
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The following common e-visibility related practices and actions by SES researchers were 
identified in the investigation into the e-visibility mix: 
 High percentage research online presence and increases in research online presence 
over the two-year period December 2014 to December 2016; 
 High percentage researcher discoverability and increases in researcher 
discoverability over the two-year period of December 2014 to December 2016; 
 High percentage research output accessibility and increases in research output 
accessibility over the two-year period of December 2014 to December 2016; 
 Increased citation average percentages for researchers over the two-year period of 
December 2014 to December 2016; 
 Increased citation counts and citation per publication ratio for researchers over the 
two-year period of December 2014 to December 2016; 
 Increased h-index percentages for researchers over the two-year period of December 
2014 to December 2016. 
 
These common e-visibility related practices and actions by SES researchers feed into the 
ideal e-visibility mix.  
 
Common e-visibility practices and actions for the e-visibility mix could be identified as 
listed in Table 7.1. 
 
Table 7.1: Common e-visibility practices and actions of SES researchers (Source: 
Author’s own). 
E-visibility theme  Common e-visibility practices and actions E-visibility mix 
Research online presence 
A research online presence on general websites with a 
research focus. The two websites that featured prominently 
were ORCID and ResearcherID.  
A research online presence 
on general websites with a 
research focus. 
A research online presence on an institutional repository or 
subject archive. The repository that featured prominently 
was UnisaIR. 
A research online presence 
on an institutional repository 
or subject archive. 
A research online presence on a social networking tool. The 
two social networking tools that featured prominently were 
Twitter and YouTube. 
A research online presence 
on a social networking tool. 
A research online presence on an academic social 
networking tool. The two academic social networking tools 
that featured prominently were ResearchGate and 
Academia.edu.  
A research online presence 
on an academic social 
networking tool. 
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A research online presence on social referencing tools. The 
social referencing tool that featured prominently was 
Mendeley.  
A research online presence 
on social referencing tools. 
A research online presence on traditional citation resources. 
The citation resources that featured prominently were Web 
of Science, Scopus and Google Scholar. 
A research online presence 
on traditional citation 
resources. 
Researcher discoverability 
Research e-profiles on traditional research resources. The 
research e-profiles that featured prominently were ORCID, 
ResearcherID, Scopus AuthorID and Google Scholar citation 
profile. 
Research e-profiles on 
traditional research 
resources. 
Research (social) e-profiles on academic social networking 
tools. The e-profiles that featured prominently were 
ResearchGate, Academia.edu and Mendeley. 
Research (social) e-profiles 
on academic social 
networking tools. 
Research (professional) e-profiles on professional social 
networking tools. The e-profile that featured prominently was 
LinkedIn. 
Research (professional)  
e-profiles on professional 
social networking tools. 
Research output accessibility 
Research output uploaded/linked to an institutional 
repository or subject archive. The repository that featured 
prominently was UnisaIR. 
Research output 
uploaded/linked to an 
institutional repository or 
subject archive. 
Research output uploaded/linked to an academic social 
networking tool. The academic social networking tools that 
featured prominently were ResearchGate, Academia.edu 
and Mendeley. 
Research output 
uploaded/linked to an 
academic social networking 
tool. 
Research output uploaded/linked to traditional citation 
resources. The citation resource that featured prominently 
was Google Scholar. 
Research output 
uploaded/linked to traditional 
citation resources. 
 
 
 Figure 7.3 illustrates the adoption of the e-visibility mix to enhance research e-visibility. 
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Figure 7.3: Application of the e-visibility mix with recommendations (Source: 
Author’s own)  
 
7.6 Recommendations  
The following recommendations can be made regarding applying the e-visibility mix:  
 Establish research online presence on general websites with a research focus;  
 Establish research online presence on an institutional repository or subject archive;  
 Establish research online presence on a social networking tool;  
 Establish research online presence on an academic social networking tool;  
 Establish research online presence on social referencing tools; 
 Establish research online presence on traditional citation resources;  
 Establish researcher discoverability on traditional research e-profiles;  
 Establish researcher discoverability on academic social networking tools;  
 Establish researcher discoverability on professional social networking tools;  
 Establish research output accessibility on an institutional repository or subject archive;  
 Establish research output accessibility on an academic social networking tool,  
 Establish research output accessibility on traditional citation resources. 
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The following recommendations are made for researchers to enhance their  
e-visibility by addressing each of the e-visibility themes, namely: 1) research online 
presence, 2) researcher discoverability, and 3) research output accessibility. 
 
7.6.1 Recommendations for researchers 
The following recommendations are made for applying the e-visibility mix to researchers:  
 
7.6.1.1 Research online presence 
Researchers are encouraged to maintain an online presence on different types of online 
research communities, i.e. institutional presence and academic social networking 
presence, to ensure a comprehensive research online presence. This will allow search 
engines and crawlers to locate and retrieve research-related information on the 
researcher. 
 A research online presence on general websites with a research focus  
It is recommended that researchers maintain a research online presence on ORCID and 
ResearcherID. These are considered examples of general websites with a research focus 
that allow exposure to an audience of like-minded researchers. This will lead to 
collaboration and networking possibilities.  
 A research online presence on an institutional repository or subject archive 
It is recommended that researchers maintain a research online presence on an 
institutional repository or subject archive, e.g. UnisaIR. UnisaIR is an example of an 
institutional repository that allows research output to be distributed and shared via an 
online research platform. 
 A research online presence on a social networking tool  
It is recommended that researchers maintain a research online presence on a social 
networking tool such as Twitter and YouTube to increase the outreach of their research 
output and expand their audience to include society to increase their societal impact.  
 A research online presence on an academic social networking tool  
It is recommended that researchers maintain a research online presence on an academic 
social networking tool such as ResearchGate and Academia.edu. These are considered 
examples of academic social networking tools that will allow research and related 
functionalities and capabilities to increase the outreach of the researchers’ research 
output and expand their audience to include society to increase their societal impact. 
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 A research online presence on a social referencing tool 
It is recommended that researchers maintain a research online presence on a social 
referencing tool such as Mendeley. Mendeley is considered an example of an academic 
social networking tool with social networking capabilities. It presents opportunities to 
create and maintain a presence on a social reference management tool while managing 
a research database on a research community. This will increase the researchers’ 
outreach of their research output and expand their audience to include society to increase 
their societal impact.  
 A research online presence on traditional citation resources 
It is recommended that researchers maintain a research online presence on traditional 
citation resources such as Web of Science, Scopus and Google Scholar. This would 
involve maintaining their research e-profile to ensure accurate information for an accurate 
h-index.  
 
Maintaining a research online presence is supported by the literature with reference to 
the importance of a researcher’s reputation (section 3.7.1.2) and of networking centrality 
(section 3.7.1.3). This promotes connectedness to the research community and 
establishes communication channels (section 3.7.1.3). In section 7.5, the digital portfolio 
of researchers is mentioned as the culmination of e-visibility where the researchers’ digital 
presence on communication channels for researchers is established online, affording 
connection to the widest research audience possible via the online infrastructure.  
 
It is recommended that researchers maintain an online presence on websites and social 
networking tools with a research and related focus.  
 
7.6.1.2 Researcher discoverability 
Researchers are encouraged to create and maintain research e-profiles and improve their 
discoverability on websites and social networking tools. This will allow search engines 
and crawlers to locate and retrieve research-related information on the researcher. 
 
Researchers are encouraged to increase their researcher discoverability on online 
research and research-related communities by creating and maintaining research  
e-profiles using the following:  
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 Traditional research e-profiles 
o ORCID is considered a consolidated research profile and an online research 
résumé to include all dynamic links to research e-profiles and research-related 
websites; 
o ResearcherID (Clarivate - Web of Science);  
o Scopus AuthorID (Elsevier);  
o Google Scholar citation profile. 
 
Researchers with traditional research e-profiles such as ORCID, ResearcherID, Scopus 
AuthorID and Google Scholar profiles have the advantage of representing the full 
complement of h-indices via the traditional research e-profiles. Being linked to the 
consolidated research profile ORCID presents an online résumé for public perusal and 
scrutiny. 
 
 Social research e-profiles on academic social networking tools 
o ResearchGate; 
o Academia.edu;  
o Mendeley. 
 
Researchers with social research profiles on academic social networking tools are 
harnessing the social networking capabilities to interact and communicate with an online 
research community where they can network and collaborate with like-minded 
researchers. Research by Ali and Richardson (2017:164) suggests establishing profiles 
on academic social networking tools for collaboration and networking purposes. 
 
 Professional research e-profiles 
Researchers with a LinkedIn professional profile can link their affiliated research 
institution and the industry for employment opportunities, networking and collaboration 
with like-minded “peer-to-peer” researchers (Williams & Woodacre, 2016:284). 
 
In section 3.5, maintaining researcher discoverability is supported by the literature with 
reference to the importance of the researcher being connected to a wider audience of 
researchers by virtue of research communities (section 3.7.1.3). This promotes 
professional networking between researchers and enables them to capitalise on 
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maximum discovery by other researchers and related stakeholders by utilising existing 
research communication channels on research communities. The importance of the 
accurate identification of a researcher within a research community to establish their 
affiliation and their reputation as researchers within their subject discipline has been 
emphasised (sections 3.7.1.1 and 3.7.1.2).  
 
In addition, the research e-profiles as vehicles for e-visibility include functionality for the 
research metrics to be generated, recorded and analysed for citation analysis purposes 
during research evaluation and to determine the impact of the researcher (section 
3.7.1.4).  
 
Researchers should maintain their online researcher discoverability on the different types 
of research communities to ensure a high level of discoverability. The ideal mix for 
researcher discoverability would be to include: 
 Research e-profiles from the three traditional citation resources (ResearcherID, 
Scopus AuthorID and Google Scholar) for the sourcing of citation metrics and citation 
analysis functionality. This will allow search engines and crawlers to locate and 
discover research e-profiles and allow access to the online research of the 
researchers. 
 A research e-profile on ORCID as a consolidated research profile.   
 At least one social research e-profile on ResearchGate, Academia.edu or Mendeley 
for representation on a research community with social networking capabilities for the 
generation of altmetrics. 
 Representation on a professional research profile such as LinkedIn to allow for 
industry and research institution links. 
 
7.6.1.3 Research output accessibility 
Researchers are encouraged to increase their accessibility on online research and 
research-related communities by uploading/linking their research output. 
 
The accessibility of research output is supported by the literature with reference to the 
importance of a researcher’s research output being more visible to a wider audience, 
allowing for the dissemination of research output and attracting more downloads of 
research output (section 3.5). 
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In section 3.7.1.4, the importance of research output being available on online research 
communities is mentioned for generating, recording and analysing usage statistics of the 
research metrics for citation analysis purposes during research evaluation and for 
determining the impact of the researcher. Research output therefore needs to be 
accessible via online research communities to be located and downloaded for derivation 
of usage statistics.  
 
It is recommended that researchers increase their research output accessibility by means 
of the following:  
 Research output accessible on an institutional repository or subject archive  
It is recommended that researchers use an institutional repository such as UnisaIR that 
allows research output to be disseminated and shared in either pre-print or post-print 
format, given copyright permissions. Researchers can also use subject repositories and 
archives such as Figshare and ArXiv.org to disseminate research output. 
 Research output accessible on an academic social networking tool  
It is recommended that researchers use an academic social networking tool such as 
ResearchGate, Academia.edu or Mendeley. These tools have become very popular 
research communities to distribute and share research output in various formats to like-
minded researchers and the public. The research output includes journal articles, books, 
chapters in books, conference proceedings and patents, and less formal research-related 
items such as lectures, presentations, videos and data files. 
 Research output accessible on traditional citation resources 
It is recommended that researchers use existing research communities such as Google 
Scholar to archive and link research output for dissemination and sharing, and for access 
to the citation analysis functionality to generate h-index and bibliometric data.   
 
The above recommendations can be adapted to researchers and academic librarians to 
enhance e-visibility.  
 
7.6.1.4 Digital portfolio for researchers – culmination of e-visibility themes 
It is important for a researcher to develop a digital portfolio within an e-visibility context 
and to incorporate the e-visibility mix into a digital portfolio. Section 3.6 highlights how a 
research e-profile forms part of the scholarly communication infrastructure within a 
research community creating a professional persona (Gerard, 2012:874) with the 
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researcher’s biographical and bibliographic information and links the researcher with all 
the potential stakeholders within the research community (Fenner et al., 2011:278; 
Thorisson, 2012:1). Ward et al. (2015:177) describe an e-profile as a “digital 
representation” of a researcher – it becomes a digital portfolio (Cheek & Øby, 2018:9; 
Williams & Woodacre, 2016:286). A digital portfolio allows the e-visibility themes to be 
applied. It allows the researcher to maintain a research online presence, be more 
discoverable and have their research output more accessible. 
 
Caberra et al. (2017:138) explain that a digital portfolio becomes the online showcase of 
the researcher and their research output. The scientific and societal outreach of the 
research output can be gauged by measuring the bibliometrics for the research output 
and by measuring the altmetrics for the attention, the research output has received on 
Internet websites and social networking tools. Piwowar and Priem (2013:10) and Howard 
(2018:1) recommend using timely metrics (which can include both bibliometrics and 
altmetrics) to showcase the usage statistics, i.e. attention given to research output on a 
CV to illustrate the research impact and societal impact of the researcher’s research 
output. 
 
Research metrics can be employed in various ways to illustrate research impact and 
societal impact. Traditionally, bibliometrics have been used to measure research 
performance and research evaluation exercises as part of tenure and promotion (Caberra 
et al., 2017:138; Enis, 2015:30; Galligan, 2012:1), grant applications and awards 
(Galligan, 2012:1), institutional impact as researcher in a research discipline as an 
individual or as part of the research institution (Galligan, 2012:2) and for evaluating 
prospective authors and reviewers for journals and journal editors (Gasparyan et al., 
2017:1749). The use of research metrics as part of a digital portfolio not only displays the 
biographical, research output, institutional and employment information of the researcher, 
but also allows for a comprehensive research overview, including research impact and 
societal impact of the researcher. 
 
7.6.2 Recommendations for academic librarians 
The recommendations for academic librarians act as guidelines on how to develop an  
e-visibility strategy to enhance the e-visibility of researchers. The recommendations are 
derived from the investigation into the e-visibility mix, as well as from the knowledge 
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gained from existing theory in the literature and programmes of a similar nature aimed at 
creating awareness of research online presence, researcher discoverability and research 
output accessibility for research metrics and research evaluation in academic 
environments.  
 
The following guidelines are proposed: 
 
 Academic librarians have a role to play in research support 
The advances in technology have obliged librarians in academic environments to practise 
blended librarianship with the educational instructional mandate to play an active niche 
role in the research team (Corrall, 2014:227; Enis, 2015:31). Renn (2016:1) encourages 
academic librarians to become change agents acting as navigators and facilitators 
between the researchers and scientific community. They should take the initiative to gain 
knowledge and understand research metrics as part of research support to researchers, 
as discussed in section 3.8.2.3 (Miles et al., 2018:1). Academic librarians should create 
awareness and promote inclusive and comprehensive research metrics as part of 
research support to researchers using marketing and educational material and 
technologies, as discussed in section 3.8.2.4 (Enis, 2015:30; Konkiel, Sutton & Levin-
Clark, 2015:1). They need to adapt to the emerging roles regarding the new technologies 
and research metrics and take the initiative to gain knowledge and understand research 
metrics as part of research support to researchers, as discussed in section 3.8.1 (Alvarez-
de-Toledo, 2011:1; Pradhan & Dora, 2015:129). Academic librarians should find partners 
amongst the academics in the institution to drive e-visibility practices, as discussed in 
section 3.8.2.5 (Ali & Richardson, 2017:164; Enis, 2015:30; Konkiel et al., 2015:1). They 
also need to embrace a niche role as a central active member of the research team 
(Corrall, 2014:227; Enis, 2015:31). 
 Devise an action plan to develop an e-visibility strategy 
The proposed e-visibility strategy as an intervention for researchers to enhance e-visibility 
includes an instructional component and the research results in this study suggest using 
an action plan to implement this component. Academic librarians should come up with 
action plans on developing and incorporating e-visibility practices at the institution to 
enhance e-visibility, as discussed in section 3.8.3. Action plans have successfully been 
employed in the implementation of various instructional programmes as part of library 
training (Foxon, 1994:7). This mandate enables awareness of research metrics and social 
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media to be incorporated into library training to enhance e-visibility; hence the inclusion 
of an action plan which accommodates social media strategies (Hobbs, 2011:12; 
Johnson, 2009:212; Persson & Svenningsson, 2016:304).   
 
7.7 Development of an e-visibility strategy 
Academic librarians are encouraged to determine the e-visibility status of researchers as 
a baseline for planning a way forward in enhancing e-visibility. 
 
7.7.1 Developing an e-visibility action plan  
An action plan (PDCA) needs to be developed for the e-visibility strategy development. 
The creation of the PDCA for e-visibility should include clearly defined objectives, target 
groups and choice of tools as suggested by Persson and Svenningsson (2016:304) – 
refer to section 3.8.3. Persson and Svenningsson developed an action plan to create a 
successful social media strategy, which consists of the following steps: 
 
Step 1: Plan (develop a plan; plan the strategy). The following guidelines are suggested 
for step 1: 
 Select the target group and audience of the strategy. 
 Determine the needs of the target group to aid in developing relevant content for the 
strategy.  
 Identify all relevant stakeholders for implementing the strategy. 
 Determine the content of the strategy, which entails perusing and consulting existing 
similar training programmes and existing literature on the topic. 
 Communication and promotion of the strategy are important. 
 
Step 2: Do (implement the plan/strategy). The following guidelines are suggested for step 
2: 
 Execute the plan. 
 Develop a schedule of when and where the strategy is to be implemented. 
 Decide on the relevant format of the strategy relevant to the target group. 
 Market the strategy and the roll-out plan. 
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Step 3: Check (analyse the plan/strategy). The following guidelines are suggested for 
step 3: 
 Check to see if the strategy is relevant and appropriate to the target audience. 
 Check to see if the strategy implemented is meeting the needs of the target audience.  
 
Step 4: Act (adjust the plan/strategy accordingly). The following guidelines are suggested 
for step 4 to adjust the strategy according to the needs of the target audience. 
 Ascertain whether the content “fits” the target audience. 
 Does the content cater for the needs of the target group?  
 
An effective e-visibility strategy that incorporates websites and tools with social media 
functionalities would need to incorporate elements of the above action plans by Persson 
and Svenningsson (2016:304), Hobbs (2011:17) and Johnson (2009:214).   
 
It is further suggested that knowledge and experiences of other library training and 
awareness programmes, derived from various studies, should be used as guidelines in 
developing a strategy and determining relevant and appropriate content of the e-visibility 
strategy. This should include the following: 
 Create awareness of e-visibility: what it is, the benefits and how to increase  
e-visibility for researchers. 
 Create awareness and conduct e-visibility training in research and performance 
metrics, including both traditional and alternative metrics. 
 Assist researchers in creating research e-profiles. 
 
The selection of resources and social media tools to be used in the e-visibility strategy 
should be based on the needs of the researchers and experience of the librarian. The  
e-visibility strategy involves developing a training plan, identifying a target group to train, 
identifying dates for the group training sessions and allowing for time for ad hoc individual 
training for researchers who might need individual training sessions. The training needs 
to be marketed to the target group using various technologies, such as email, 
announcements on the internal intranet and scheduling the training events on electronic 
calendars. 
 
The personal librarian should compile a college training plan for the academic year and 
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schedule dates for formal e-visibility training sessions. The e-visibility training dates would 
then be communicated to the college through formal communication channels such as 
email and announcements on the departmental websites in the form of an invitation. This 
will give the researchers the opportunity to sign up for the formal e-visibility training.  
 
The e-visibility training developed for the College of Agriculture and Environmental 
Sciences (CAES) has a definite science flavour to accommodate the science researchers 
affiliated with CAES. The e-visibility strategy is therefore geared to increasing the number 
of formal research e-profiles (e.g. ResearcherID, SciVal Experts profiles, Google Scholar 
Citation Profiles and ORCID) for CAES researchers. However, the e-visibility awareness 
and training also deliberately includes training on research e-profiles on scholarly social 
media (ResearchGate, Academia.edu, Mendeley, Twitter etc.) to enhance the research 
impact and performance of each researcher in CAES. 
 
Hands-on experience and years of training have taught that any training developed for 
academics and researchers needs to have a strong theoretical and scientific base, 
together with the practical section. There are advantages to including a theoretical section 
in the training:  
 It adds authority to the importance of establishing e-visibility, including creating 
research e-profiles and maintaining and managing a professional online identity.  
 Researchers identify with theory by virtue of their professions and can relate to training 
given with a theoretical foundation. 
 
The practical part of the training includes a “hands-on” approach where the researcher is 
assisted in registering on the various websites and social media resources that allow for 
research profiles. They are assisted in creating the e-profiles and populating them with 
the relevant information.  
 
There are advantages to including a practical session in the training:  
 Researchers leave the training session with the necessary research e-profiles 
completed and populated with research output. 
 Researchers are away from the office and official duties and can focus on developing 
their research profiles and e-visibility without interruption. 
 Networking takes place and researchers can see how other researchers manage their 
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professional identity. 
 
The majority of the e-visibility training content as used in this study was derived from 
existing literature and from the personal librarian’s experience of e-visibility training. The 
theory and related e-visibility information derived from the literature were used for the 
content of the e-visibility awareness and training.  
 
7.7.2 Creating e-visibility content for the training package 
Creating content for an e-visibility strategy is an essential component of the strategy as it 
creates the foundation for the knowledge and skills set of the training. The following 
components, similar to those of Thompson and French (2016:12), are suggested: 
 
 Theoretical section comprising information about digital technologies in research 
support, e-visibility and the e-visibility themes (Corrall; 2014:223; Caberra et al., 
2017:138; Nolin, 2013:509; Thompson & French, 2016:4; Zohoorian-Fooladi & 
Abrizah, 2014:22): 
o Importance of embracing new technologies on online platforms, i.e. social 
media; 
o Background and overview of e-visibility as a concept; 
o Research online presence; 
o Researcher discoverability; 
o Research output accessibility; 
o Digital portfolio (online showcase of research and societal outreach of research 
output). 
 
 Theoretical section comprising information about research metrics (Caberra et al., 
2017:138; Crotty, 2014:142; Malone & Burke, 2016:39; Pradhan & Dora, 2015:123; 
Reed et al., 2016:1; Suiter & Moulaison, 2015:816):  
o Research metrics including bibliometrics and altmetrics;  
o Tools that record and aggregate bibliometrics and altmetrics (citation 
resources, altmetric resources and aggregators); 
o The interpretation of bibliometrics and altmetrics (quality vs popularity, 
interpretation of citations and attention); 
o The application of research metrics in research evaluation (using the right 
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metric for the right reasons for the right impact); 
o Creation of a digital portfolio. 
 
 Practical session comprising a hands-on opportunity for researchers to physically 
ascertain their e-visibility status, register and maintain research e-profiles and link and 
archive research output on the various research e-profiles and institutional 
repositories. 
 
 The creation of an online support training tool with 24/7 online availability for training 
and awareness support on the e-visibility strategy as suggested by Konkiel et al. 
(2015:1), where library guides can be used successfully in creating awareness and 
for instructional support by academic librarians. 
 
7.8 Developing an e-visibility strategy for the SES researchers at Unisa 
The aim of developing an e-visibility strategy for the SES researchers at Unisa was to 
enhance their e-visibility and increase their research impact and societal impact as 
researchers. This involved incorporating the e-visibility themes, i.e. research online 
presence, researcher discoverability and research output accessibility.  
 
At the commencement of the study, no comprehensive training material on e-visibility 
existed and there was very little material on research metrics where bibliometrics and 
altmetrics are utilised and considered as an inclusive set of research metrics for research 
evaluation. No studies had been conducted to determine the knowledge of the e-visibility 
status of researchers at Unisa and the needs of the researchers regarding e-visibility and 
research metrics for research evaluation. The need for guidelines to develop an e-visibility 
strategy in conjunction with inclusive research metrics awareness and training was 
realised. 
 
As suggested in 7.5.1 an effort was made by the librarians to develop an e-visibility 
strategy following steps similar to those proposed by Persson and Svenningsson 
(2016:305). During step 1 (development of the plan), the target group was identified, i.e. 
College of Agriculture and Environmental Sciences in which the School of Environmental 
Sciences resides. The needs of the target audience were identified from both informal 
discussions and guidelines in literature to benchmark with international academic 
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librarians (Malone & Burke, 2016:39; Reed et al., 2016:1; Suiter & Moulaison, 2015:816; 
Pradhan & Dora, 2015:123). Furthermore, all the relevant stakeholders for the successful 
implementation of the e-visibility strategy, i.e. library management and executive 
management in the college, were consulted to ensure support for the strategy. The  
e-visibility strategy was formally accepted as part of the role of the librarian in conducting 
their duties in research support. As a result, e-visibility training is now part of the contract 
agreement for the personal librarians and forms part of their research support 
responsibilities. Each personal librarian has the task of developing training material 
suitable for their subject specialisation and presenting the training in a group or for 
individuals. 
 
The content of the e-visibility strategy was based on existing literature on the topic and 
existing similar training programmes, preliminary results obtained from the current study 
and experience of the academic librarian in the daily routine of their research support role 
(Corrall, 2015:223; Nolin, 2013:516). 
 
In developing the e-visibility training content, it was necessary to identify the theoretical 
content and the practical content to be presented. The existing literature on existing 
training available on the various e-visibility concepts had to be consulted. The following 
is therefore suggested as pertinent components of the e-visibility training content: 
 
 E-visibility as a concept  
E-visibility as a theme is introduced as a necessary component, with specific emphasis 
on the three e-visibility themes, namely research online presence, researcher 
discoverability and research output accessibility. The benefits of e-visibility are 
highlighted.  
 
The researchers are made aware of the research e-profiles as the vehicles of  
e-visibility and the types of research e-profiles (Thompson & French, 2016:1). The various 
types of formal research e-profiles are on ResearcherID, Scopus AuthorID, Google 
Scholar profile and ORCID profile, and the social research profiles are on ResearchGate, 
Academia.edu, Mendeley and Twitter. The creation and maintenance of e-profiles and 
challenges encountered by the researcher are also included as necessary components. 
The above forms part of the theoretical section of the e-visibility training. 
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 Background and context of research metrics and research evaluation 
The following components need to be covered in the e-visibility training content so that 
the concept of research metrics is contextualised for researchers. This helps them to 
understand the international and South African context of research metrics and their 
implementation as part of research evaluation. The limitations of bibliometrics as a 
research metric are another necessary component and the alternative impacts, such as 
societal impact, are introduced. It is also necessary to include altmetrics as new trends of 
research metrics for research evaluation in academia, as well as the sources and types 
of altmetrics and their interpretation (Malone & Burke, 2016:39; Reed et al., 2016:1; Suiter 
& Moulaison, 2015:816; Pradhan & Dora, 2015:123). The researchers are made aware 
of the various studies on the correlations between bibliometrics and altmetrics and the 
influence of altmetrics on bibliometrics. They are also informed of all possible tools that 
could aid in increasing their e-visibility such as UnisaIR as a necessary tool to increase 
the accessibility of their research output. The above forms part of the theoretical section 
of the e-visibility training. 
 
 Current research e-visibility status 
The material covers the planning of research profiles with specific reference to assessing 
the researchers’ existing research online presence status as researchers and deciding 
which research profiles are necessary (Goodier & Czerniewicz, 2012:3). The above forms 
part of the theoretical section of the e-visibility training. 
 
 Practical or “hands-on” section 
This component allows for the “hands-on” creation and registering of the research profiles 
and social research profiles. The researchers are exposed to the theoretical section 
before the practical session. The aim is for the researchers to leave the  
e-visibility training with a firm understanding of e-visibility and its benefits, the role it plays 
in research evaluation and the creation of specific formal and social research e-profiles 
as vehicles for e-visibility. 
 
Table 7.2 gives insight into the content for creating research e-profiles as incorporated in 
the e-visibility training presented to the SES researchers at Unisa from December 2014 
to December 2016 as part of the e-visibility strategy development.  
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Table 7.2: E-visibility training content 
Training content 
Theory  
(a small theoretical section on e-
visibility) 
 Bibliometrics, citation analysis interpretation of bibliometrics, types of 
bibliometric sources 
 New trends, altmetrics, interpretation of altmetrics, types of altmetrics, 
sources of altmetrics, existing studies on correlations between bibliometrics 
and altmetrics 
 Benefits of research e-profile/e-visibility 
 E-visibility as a concept – research online presence, researcher 
discoverability and research output accessibility  
 Introduction to research e-profiles – vehicles of e-visibility, types of research 
e-profiles  
 Creation and maintenance of e-profiles, challenges encountered by 
researcher regarding e-profiles 
 Types of formal research e-profiles: ResearcherID, Scopus AuthorID, 
Google Scholar profile, ORCID profile 
 Limitations of citation-based metrics 
 Introduction to creating research profiles on social media for alternative 
metrics 
 Looking at alternative impact 
 UnisaIR as necessary tool to increase accessibility of research output 
Training content 
Practical 
 Current e-visibility status and planning of research profiles  
 Hands-on creation of e-profiles 
 Specific instructions to create formal research e-profiles: 
ResearcherID profile 
ORCID profile 
Google Scholar citation profile 
 Specific instructions to create social research e-profiles: 
ResearchGate profile 
Academia.edu profile 
Mendeley profile 
Twitter profile 
Tracking altmetrics 
 Creating a consolidated research e-profile 
 Recap on theory using specific examples  
Maintenance of research e-profiles  Maintenance of research e-profiles 
 Help guides and access to help and training manual guidelines 
 
Figures 7.4, 7.5 and 7.6 illustrate the creation of research e-profiles as incorporated in 
the e-visibility training presented to the SES researchers at Unisa from December 2014 
to December 2016 as part of the e-visibility strategy development.  
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Figure 7.4: Example of training slide presentation on creating a consolidated online 
research profile (Adriaanse, 2015:13; Adriaanse, 2018:13) 
 
Figure 7.5: Example of training slide presentation on creating alternative research 
e-profiles (Adriaanse, 2015:15; Adriaanse, 2018:15) 
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Figure 7.6: Steps to becoming e-visible as a researcher (Adriaanse, 2018:1) 
 
E-visibility was communicated and promoted both through formal communication 
channels and informally via email. In fact, e-visibility awareness can be considered as an 
essential part of the librarian’s job description, in the critical performance area  
1: Maintaining relationships. E-visibility awareness sets the scene for e-visibility training, 
giving a sense of enticement or whetting the appetite for the e-visibility training. The 
researchers were therefore introduced to the concept of e-visibility and its value within 
the context of research metrics and research evaluation at institutional level. Additionally, 
e-visibility information is contained in an e-visibility library guide 
(http://libguides.unisa.ac.za/e-visibility) (Adriaanse, 2016:1), which was developed 
especially for the Unisa researchers to provide an introduction to e-visibility and 
guidelines to researchers on how to become more e-visible.  The guide also contains 
various resources and tools to create research e-profiles and help generate and record 
bibliometrics and altmetrics that are used in research performance and impact analysis. 
The E-visibility Libguide, as seen in Figure 7.7, can therefore be considered a tool that 
forms part of the formal training and communication resources at Unisa Library that 
promote and market the Unisa Library services. 
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Figure 7.7: Libguide for e-visibility (Adriaanse, 2016:1) 
 
E-visibility awareness was also promoted and marketed to SES researchers at CAES 
meetings, via email and internal communication channels such as the departmental 
websites created for each department in CAES.  
 
The plan for implementing the e-visibility strategy needed to be implemented according 
to a schedule. This formed part of the formal roles and responsibilities of the academic 
librarian. A training plan was drawn up with specific dates. These training dates were 
communicated to the target audience. The marketing of the e-visibility strategy and the 
relevant awareness and training were conducted on a regular basis via formal channels 
in committee meetings, feedback sessions to the college, via email and the internal 
learning management system myUnisa. 
 
The plan then had to be analysed to determine efficacy, relevancy and appropriateness 
for the target audience. This was an opportunity to assess and to determine where 
improvements and adaptations needed to be made to the e-visibility strategy. The critical 
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question to ask here was whether the strategy implemented was meeting the needs of 
the target audience.  
 
During the following step, the adaptations and adjustments can be made to the e-visibility 
strategy. It is an opportunity to ascertain whether the content “fits” the target audience 
and does the e-visibility strategy cater for the needs of the target group.  
 
The ideal would be to develop a training package for the target group that would include 
the selected resources and tools based on the profile and the needs of the target group. 
Persson and Svenningsson (2016:306) suggest a web-based package with content that 
can inform, support and inspire the researchers. The package can be adapted to cater 
for awareness and training sessions, which include online training in the form of library 
guides, one-on-one training and group training.  
 
7.9 Summary 
In developing an e-visibility strategy for the SES researchers at Unisa, it was necessary 
to identify guidelines. This chapter focused on the e-visibility themes research online 
presence, researcher discoverability and research output accessibility as a basis, along 
with the bibliometric and altmetric data collected for the SES researchers to determine  
e-visibility practices and actions that would enhance e-visibility and increase research 
impact and societal impact. 
 
The literature review conducted during the study on e-visibility as a concept and the 
research metrics used for research performance within an academic environment, i.e. 
bibliometrics and altmetrics, were utilised to create a foundation for an e-visibility strategy. 
The analysis of bibliometric and altmetric data and the e-visibility survey data during the 
two-year period of December 2014 to December 2016 provided valuable insights into 
research metrics of the SES researchers. These insights included the e-visibility status 
before and after the study to gauge the altmetric and bibliometric performance and trends 
of the researchers on the various Internet resources, social networking tools and online 
research communities. E-visibility practices and skills necessary for researchers were 
identified in order to create content for an e-visibility strategy with the aim of enhancing 
the e-visibility of researchers in the environmental sciences. The following combination  
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was used to create guidelines for developing an e-visibility strategy: 
 The bibliometric/altmetric distributions, trends and performance of the SES 
researchers for the two-year period December 2014 to December 2016; 
 E-visibility practices of the SES researchers represented by performance in the  
e-visibility themes for the two-year period December 2014 to December 2016; 
 Utilisation of existing theory from research on bibliometrics and altmetrics; 
 Investigation of existing research online presence and social media awareness 
programmes. 
 
The above combination of factors contributed to identifying researchers who excelled in 
their bibliometric and altmetric performance, i.e. the SES researchers who recorded the 
highest performance in the highest citation count increases, highest average citation 
increases and highest increase in h-index. Regarding the e-visibility themes, the SES 
researchers with the highest percentage and percentage increase in individual research 
online presence performance, researcher discoverability performance and research 
output accessibility performance over the two-year period were identified for investigation. 
The aim of identifying e-visibility practices and skills of the SES researchers, which 
contributed to increasing their bibliometric and altmetric performance and enhanced their 
e-visibility was to create guidelines for developing an e-visibility strategy. This gave the 
SES researchers an opportunity to establish e-visibility practices in their academic 
environment to enhance their e-visibility and increase their research performance and 
impact. The guidelines were applied to the Environmental Sciences researchers at the 
University of South Africa to determine a plan to implement. 
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CHAPTER 8 
CONCLUSIONS AND RECOMMENDATIONS 
 
8.1  Summary 
In concluding this research, attention was paid to reviewing the literature and verifying 
that the research question and the subsequent sub-questions had been answered. 
 
In this study, the theory of research metrics, i.e. bibliometrics and altmetrics, was explored 
using existing literature. This study focused on defining and explaining research metrics 
for research performance and research evaluation exercises, with the emphasis on the 
origin and sources of both bibliometrics and altmetrics as inclusive and comprehensive 
research metrics (sections 2.2 to 2.5). The concepts of bibliometrics and altmetrics were 
unpacked to determine possible altmetric-bibliometric relationships (section 2.5.5). 
Bibliometrics measure the impact of research. Altmetrics measure the attention research 
output receives via Internet websites and social networking tools, and therefore measure 
the societal impact of research output. Advances in technology and the advent of social 
content platforms have given rise to the need for more inclusive research metrics, other 
than exclusively using bibliometrics as research metrics, for measuring inclusive research 
for the research evaluations of individual researchers and research institutions to which 
the researchers are affiliated. Social content platforms with specific reference to social 
networking tools in a research environment and the interpretation and applications of 
altmetrics as a research metric were explored (sections 2.6 to 2.8). The new inclusive 
research metrics gauge the influence of science and research inside and outside the 
academic environment, i.e. gauging the impact of research by academics and society as 
a wider audience. 
 
Based on literature, a theoretical foundation was established for research e-visibility.  
E-visibility embodies a research online presence of the researcher and their research, 
researcher discoverability and the accessibility of research output (section 3.3). The 
rationale for enhancing the e-visibility of researchers is to increase their research impact 
and societal impact. Research e-profiles were defined and an overview given of the 
benefits, the components and the types of research e-profiles (sections 3.4 to 3.7). The 
literature was consulted on the evolving roles of academic librarians in research support 
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to researchers in relation to research metrics and developing an e-visibility strategy 
(section 3.8). 
 
8.2  Responding to the sub-questions of the study 
The research question, as discussed in section 4.5, has been answered. Each  
sub-question is dealt with separately below. 
 
8.2.1 E-visibility status of SES researchers at Unisa 
The e-visibility status of the participating SES researchers at Unisa was addressed by the 
answering the research sub-question:  
 
What is the e-visibility status of the SES researchers at the University of South 
Africa? 
Addressing the first sub-question entailed dividing the e-visibility status into two, i.e. actual 
and perceived e-visibility status, and the results were discussed in Chapters 5 and 6. 
 
8.2.1.1 Actual e-visibility status of SES researchers at Unisa 
The study illustrated how the three e-visibility themes (research online presence, 
researcher discoverability and research output accessibility) are incorporated into the 
concept of e-visibility. In order to determine the actual e-visibility status of the SES 
researchers, it was necessary to investigate the status of each of these three themes for 
the SES researchers.  
 
The SES researchers had a research online presence and could be located online when 
doing a basic search via search engines.  The following categories of websites and social 
networking tools were used in the study to represent the research online presence of the 
SES researchers: general websites, repositories and online archives, social networking 
tools, academic social networking tools, reference management tools and traditional 
citation resources.  
 
Figure 5.9 (based on data from Table 5.2) gives a graphic representation of the research 
online presence theme of the e-visibility status of the SES researchers at the beginning 
of the study in December 2014 and at the end of the study in December 2016. The total 
increase in online presence of the SES researchers from December 2014 to December 
 
256 
 
2016 was 10.3%. The results of the study indicate that an increase in online presence of 
the SES researchers reflects an increase in the e-visibility of the SES researchers.  
 
The discoverability of researchers indicates where the SES researchers had created 
researcher e-profiles and were deemed discoverable via online search engines.  The 
following categories of research e-profiles were used in the study to represent the 
researcher discoverability of the SES researchers: traditional research e-profiles, 
academic social networking research e-profiles and professional research profiles. Figure 
5.11 (based on data from Table 5.4) gives a graphic representation of the discoverability 
theme of the e-visibility status of the SES researchers at the beginning of the study in 
December 2014 and at the end of the study in December 2016. The total increase in the 
SES researchers’ discoverability from December 2014 to December 2016 was 28%. The 
results of the study are that an increase in the researcher discoverability of the SES 
researchers reflects an increase in the e-visibility of the SES researchers. 
 
The accessibility of the research output of researchers represents the extent of the 
research output that the SES researchers had either archived or uploaded and linked for 
distribution or sharing; hence being accessible to other researchers. Figure 5.15 (based 
on data from Table 5.7) gives a graphic representation of the research output accessibility 
theme of the e-visibility status of the SES researchers at the beginning of the study in 
December 2014 and at the end of the study in December 2016. The total average 
increase in the SES researchers’ accessibility from December 2014 to December 2016 
was 18.3%. The deduction can be made that an increase in accessibility of the SES 
researchers reflects an increase in the e-visibility of the SES researchers. The results of 
the study are that an increase across the e-visibility themes or research online presence, 
researcher discoverability and research output accessibility translates to a total increase 
across the e-visibility themes. It is therefore evident that there was an increase in the  
e-visibility of the SES researchers. Figure 5.16 illustrates the actual e-visibility status of 
the SES researchers. 
 
8.2.1.2 Perceived e-visibility status of SES researchers at Unisa 
In order to establish the perceived e-visibility status of the SES researchers, it was 
necessary to investigate the status of each of the three themes for the SES researchers 
utilising the data collected from Surveys A and B (section 6.7.4).  
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From the results of the perceived e-visibility illustrated in Figure 6.20, the following 
observations are made:  
 There was an increase in perceived e-visibility of researchers on free websites 
such as Google Scholar, Google and ORCID. 
 There was a decrease in perceived e-visibility on free websites such as LinkedIn. 
 There was an increase in perceived e-visibility on ResearchGate and Mendeley as 
academic social networking tools. 
 There was an increase in perceived e-visibility on ResearchGate and Mendeley as 
academic social networking tools. 
 There was an increase in perceived e-visibility on the traditional citation resources 
Web of Science, Scopus and Google Scholar. 
 
The study indicates an overall increase in the perceived e-visibility of the SES researchers 
from December 2014 to December 2016. 
 
Given the increase in online presence, discoverability and accessibility of the SES 
researchers, it is evident that the actual e-visibility and the perceived e-visibility status of 
the SES researchers increased from December 2014 to December 2016. In this way, the 
first sub-question was addressed. 
 
8.2.2 SES researchers’ perceptions of e-visibility 
The SES researchers’ perceptions of e-visibility were determined by addressing the 
second research sub-question:  
 
What are the perceptions of the SES researchers towards e-visibility and the 
associated concepts? 
  
The results from Survey B (April 2017) in Table 6.8 were used as the source to gauge the 
perceptions of e-visibility of the SES researchers. Participants gave feedback on whether 
the e-visibility training enhanced the e-visibility themes of online presence, discoverability 
and accessibility. 
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8.2.2.1 SES researchers’ perceptions of the research online presence theme 
In response to the question whether the respondents thought their online presence was 
enhanced after applying what they learnt in the e-visibility training, the majority (73.1%) 
of the SES researchers participating in Survey B indicated a positive perception that their 
research online presence was enhanced. 
 
8.2.2.2 SES researchers’ perceptions of the researcher discoverability theme 
In response to the question whether the respondents thought they were more 
discoverable as a researcher after applying what they learnt in the e-visibility training, the 
majority (69.2%) of the SES researchers participating in Survey B indicated a positive 
perception that their researcher discoverability was enhanced. 
 
8.2.2.3 SES researchers’ perceptions of the research output accessibility 
theme 
In response to the question whether their research output was more accessible as a 
researcher after applying what they learnt in the e-visibility training, the majority (76%) of 
the SES researchers participating in Survey B indicated a positive perception that their 
research output accessibility was enhanced. 
 
8.2.2.4 SES researchers’ perceptions of e-visibility as concept 
In response to the question whether the respondents thought they were more e-visible 
after applying what they learnt in the e-visibility training, the majority (76%) of the SES 
researchers participating in Survey B (Table 6.8) indicated a positive reaction. The 
majority of the researchers therefore perceived the e-visibility training to have enhanced 
e-visibility and its three associated themes i.e. research online presence, researcher 
discoverability and research output accessibility. The majority of the respondents 
indicated that their e-visibility had been enhanced after the e-visibility training. It can 
therefore be deduced that the SES researchers perceived the e-visibility training as 
positive and that their e-visibility was enhanced.   
 
Regarding ascertaining the online presence of researchers (Figure 6.6), the respondents 
to Survey A, 82.1% using Google with 76,1% using Google Scholar in 2014, and 89.7% 
using Google Scholar, with 78.3% using  Google. Survey B respondents revealed  66.7% 
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a preference to using Google Scholar as search engine and tool to ascertain online 
presence.  
 
Regarding the existence of e-profiles on websites and databases (Figure 6.8), the Survey 
A respondents revealed 65.2% to have e-profiles on LinkedIn and 45.7% on 
ResearchGate. Survey B respondents revealed 84.6% on ResearchGate and 64.1% on 
LinkedIn. 39.4% of the respondents in Survey B, indicated a preference to ResearchGate 
for creating e-profiles on websites and databases as seen in Figure 6.9.  
 
With specific focus on e-profiles on social networking tools for e-profiles, the respondents 
of Surveys A and B (Figure 6.10) 55.6% revealed e-profiles on LinkedIn in 2014 and 
79.5% on LinkedIn in 2016. Regarding the various websites and social networking tools 
associated with enhancing e-visibility via research e-profiles, the results of Survey B 
(Figure 6.11) revealed ResearchGate as the most useful (43.6%) social networking tool 
on which to create a researcher presence. Survey B respondents (38.5%) indicated 
Mendeley (Figure 6.13) to be the most useful social referencing tool on which to create a 
researcher presence.  
 
Regarding the uploading/archiving of research output to enhance accessibility of research 
output (Figure 6.15), 65.1% of the Survey A respondents revealed not 
uploading/archiving research output in 2014 with 15.5% in 2016. 34.5% of the Survey B 
respondents revealed uploading/archiving research outputs on subject archives.  
 
The following themes and key concepts surrounding e-visibility emerged as representing 
a positive perception from the Survey B respondents’ comments: 
 Increased citation counts; 
 Improved online presence; 
 Improved accessibility; 
 Improved discoverability; 
 Increased networking and collaboration opportunities; 
 Improved communication; 
 Research evaluation and rating exercises; and 
 Discovery of related research. 
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Table 6.10 provides a summary of the various comments recorded during Surveys A and 
B regarding e-visibility training. The majority of the comments and remarks from Table 
6.11, given in Survey B were positive, e.g. “it is a very good idea”, “Fantastic”, “very 
useful”. Apart from a few general comments about e-visibility, three could be deemed 
negative as listed in Table 6.10. The overall impression given by the respondents 
regarding e-visibility was positive and they felt that it benefitted their research 
endeavours. The positive perceptions and attitudes regarding the e-visibility training 
suggest that the training as a strategy to enhance e-visibility was well received by the 
researchers. The remarks from Survey B (section 6.8.2) represent the perceptions of  
e-visibility after being exposed to e-visibility training. The second sub-question was 
therefore successfully answered. 
 
8.2.3  Influence of altmetric indicators on bibliometrics of SES researchers at 
Unisa  
The possible influence of altmetrics on bibliometrics and the altmetric-bibliometric 
relationships of the participating SES researchers at Unisa were addressed by answering 
the research sub-question:  
 
What are the altmetric-bibliometric correlations of the participating SES 
researchers at the University of South Africa? 
As seen in section 5.8.1, refer to (Table 5.14), an overall positive correlation was found 
between ResearchGate altmetrics and Web of Science, Scopus and Google Scholar for 
the period December 2014 to December 2016, with strong Spearman correlations varying 
from 0.599 to 0.919. Previous studies on correlations between ResearchGate altmetrics 
and bibliometrics from the citation resources Web of Science, Scopus and Google 
Scholar found similar results, with medium to strong correlation. The strong correlations 
between the altmetrics from ResearchGate and the bibliometrics from the citation 
resources of Web of Science, Scopus and Google Scholar suggest that ResearchGate 
altmetrics have a strong positive influence on bibliometrics. In other words, SES 
researchers with a ResearchGate e-profile, as an academic social networking tool, had a 
positive societal impact as environmental science researchers at Unisa. The assumption 
is then that the influence of altmetrics (the societal research impact) on bibliometrics (the 
research impact) enhances the e-visibility of researchers. 
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As seen in section 5.8.2 (Table 5.14), a medium Spearman correlation was found 
between Academia.edu altmetrics and Web of Science, Scopus and Google Scholar for 
the period December 2014 to December 2016. Existing research on the Academia.edu 
altmetric and bibliometric correlations report small correlation coefficients. In other words, 
having an Academia.edu e-profile, as an academic social networking tool, had a positive 
societal impact on the citations of the SES researchers at Unisa. 
 
The altmetric-bibliometric correlation results and discussion relating to Mendeley and 
Web of Science, Scopus and Google Scholar, as referred to in section 5.8.3 (Table 5.14), 
found an overall positive correlation for the period December 2014 to December 2016, 
except for the small positive Spearman correlations for Google Scholar and Mendeley for 
December 2014. Existing research on the Mendeley altmetric and bibliometric 
correlations reports similar correlation coefficients. Previous research reports medium to 
strong correlations. The strongest correlation rank coefficient reported in the above 
research was r = 0.786 (< 0.001 significance) for Mendeley and Scopus correlations; the 
lowest correlation rank coefficient reported was Spearman r = 0.45 (no significance 
listed). The positive correlations reported between the altmetrics from Mendeley and the 
bibliometrics from the citation resources Web of Science, Scopus and Google Scholar 
suggest that Mendeley altmetrics have a positive relationship on bibliometrics. The 
Mendeley altmetrics influence the citations in citation resources positively. In other words, 
having a Mendeley e-profile as a social referencing management tool had a positive 
societal impact on the citations of the SES researchers at Unisa.  
 
The positive correlations derived for the altmetrics from the academic social networking 
tools and UnisaIR and the bibliometrics from the three citation resources (Table 5.14) with 
reference to section 5.8.4 indicate an overall positive Spearman coefficient correlation 
rank. The UnisaIR altmetrics influence the citations in citation resources positively. In 
other words, utilising the online archiving on the institutional repository has a positive 
societal impact. 
 
It can therefore be deduced that the altmetrics from ResearchGate, Academia.edu, 
Mendeley and UnisaIR have a positive relationship on the bibliometrics of Web of 
Science, Scopus and Google Scholar. The determination of positive altmetric-bibliometric 
relationships addresses the third sub-question successfully. 
 
262 
 
8.2.4  Utilisation of e-visibility to develop an e-visibility strategy for SES 
researchers  
The fourth sub-question “How can e-visibility be used by academic librarians as 
part of research support?” was answered by the successful utilisation of the e-visibility 
practices and trends of the top-performing SES researchers at Unisa to determine the 
ideal e-visibility mix.  Recommendations could then be made for researchers and 
academic librarians for guidelines for developing an e-visibility strategy as part of 
research support. 
The assumption is that if the e-visibility of the SES researchers increases the citation 
counts and the research impact of the SES researchers increase. The increase in 
research online presence, researcher discoverability and accessibility of research output 
of a researcher would therefore lead to an increase in e-visibility. 
 
The ideal e-visibility mix for the SES researchers at Unisa was determined by identifying 
the e-visibility actions and practices of the top-performing SES researchers. Criteria were 
used in the investigation into the altmetric-bibliometric distributions, trends and 
performance of the researchers on the various Internet resources, social networking tools 
and online research communities and their e-visibility practices.  
 
The following deductions for e-visibility practices and trends can be made: 
 
8.2.4.1 Research online presence 
The distribution statistics (section 5.4.1) indicate an overall increase in online presence 
across the 25 selected websites and social networking tools. The net increase for 
research online presence between December 2014 and December 2016 was 10.3% 
(Figure 5.9). The majority of the SES researchers with increased citation averages 
showed an increase in online presence across most of the 25 selected Internet websites 
and social networking tools after being introduced to e-visibility as a concept. The 
following online presence trends were identified (Table 5.2): 
 A marked increase of 45.1% in the online presence on ORCID and 35.5% on 
ResearcherID as general Internet websites. Both are online research communities 
with research-related communication and networking functionality. 
 There was an increase of 12.9% in online presence on UnisaIR as repository.  
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 There was an overall online presence increase on social networking tools with 
LinkedIn increasing by 21%, followed by Quora (12.9%) and Twitter (11.3%). These 
tools can be considered online communities that have research and related 
communication possibilities for collaboration and networking with like-minded 
researchers.  
 The academic social networking tools showed the highest increase with 
ResearchGate first at 27.5%, Mendeley at 24.2%, and Academia.edu at 12.9%. Both 
are considered social networking tools, with specific functionality and capabilities 
catering specifically for researchers with a view to establishing an online research 
community. 
 The traditional citation resources showed on online presence increase: Web of 
Science at 11.3%, Scopus at 6.4% and Google Scholar at 4.8%. The publication 
statistics of the SES researchers indicated increases in publications on Web of 
Science, Scopus and Google Scholar, which means an increase in research output 
by the SES researchers over the two-year period. A lower increase in research online 
presence was observed for the traditional citation resources. 
 
It was evident from the increased citation averages (Table B.18, Table B.19 & Table B.20 
in Appendix B); together with the elevated h-index of the SES researchers (Table 5.12), 
that the online presence results influenced the citation count of the SES researchers. 
Research online presence is a theme of e-visibility and hence an increase in online 
presence leads to an increase in e-visibility. It can therefore be said that an increase in 
research online presence will lead to an increase in citation counts of the SES 
researchers and invariably influence the h-index, i.e. performance indicator, of the 
individual researcher (Table 5.12). Hence, it can be deduced that increased research 
online presence has an impact on citation averages and ultimately research impact. 
 
8.2.4.2 Researcher discoverability 
The distribution statistics indicate (section 5.5.1 and 5.5.2) an overall increase in 
discoverability across the eight selected websites and social networking tools with 
research e-profiles. The net increase for researcher discoverability between December 
2014 and December 2016 was 28%. As seen in Table 5.4, the highest increase in 
traditional research e-profiles was for ORCID (43.5%), followed by Google Scholar 
(35.5%) and ResearcherID (33.8%). The highest increase in e-profiles on the academic 
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social networking tools was for Mendeley (29%), Academia.edu (25.9%) and 
ResearchGate (21%). LinkedIn showed an increase in professional e-profiles of 25.8%. 
It is also evident that the number of research e-profiles for the SES researchers with three 
or more research e-profiles increased from 43.5% to 79% (Figure 5.10). In December 
2014, the largest overlap in research e-profiles was between Scopus and ResearchGate 
at 32%, and the largest overlap in December 2016 was between LinkedIn and 
ResearchGate at 61.3% (Table 5.6 in section 5.5.2). It was therefore observed that there 
is a preference for creating and maintaining research profiles on free websites and social 
networking tools.  
 
The majority of the SES researchers with increased citation averages showed increased 
researcher discoverability across the eight research e-profiles on websites and social 
networking tools after being introduced to e-visibility as a concept. Of the 17 SES 
researchers with increased citation averages, 16 showed the following trends: 
 Increased research e-profiles on traditional research resources, i.e. ORCID, 
ResearcherID and Google Scholar citation profile; 
 Increased research e-profiles on academic social networking tools, i.e. 
ResearchGate, Academia.edu and Mendeley; 
 Increased professional e-profiles, i.e. LinkedIn. 
 
It is evident from the increased citation averages (Table B.18, Table B.19 & Table B.20 
in Appendix B); together with the elevated h-index of the SES researchers (Table 5.12), 
that researcher discoverability influenced the citation count of the SES researchers. 
Researcher discoverability is a theme of e-visibility and hence an increase in the 
discoverability of the researcher leads to an increase in e-visibility. It can therefore be 
said that an increase in researcher discoverability will lead to an increase in citation 
counts of the SES researchers and invariably influence the h-index, i.e. performance 
indicator, of the individual researcher (Table 5.12). Hence, it can be deduced that 
increased researcher discoverability has an impact on citation averages and ultimately 
research impact. 
 
8.2.4.3 Research output accessibility 
The distribution statistics (section 5.6.1) indicate an overall increase in research output 
accessibility across the 13 selected websites and social networking tools with capabilities 
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of uploading/linking research output, as seen in Table 5.7. The highest increase in 
research output accessibility (Figure 5.15 for graphic representation) was recorded on 
Mendeley (43.6%), followed by ORCID (25.8%) and UnisaIR (24.2%). 
 
The majority of the SES researchers with increased citation averages showed increased 
accessibility across the 13 selected websites and social networking tools after being 
introduced to e-visibility as a concept. The following trends were identified: 
 There was a marked increase in accessibility across research and research-related 
websites and academic social networking tools, i.e. Mendeley, ORCID and UnisaIR 
as an institutional repository.  
 Research e-profiles such as ORCID, ResearcherID, Google Scholar, ResearchGate, 
Academia.edu and Mendeley were used to distribute and share research output.  
 Individual SES researchers used Twitter, YouTube and LinkedIn to distribute and 
share research output to reach a specific research community online. 
 
It is evident from the increased citation averages (Table B.18, Table B.19 & Table B.20 
in Appendix B); together with the elevated h-index of the SES researchers (Table 5.12), 
that accessibility influenced the citation count of the SES researchers. Accessibility is a 
theme of e-visibility and hence an increase in the accessibility of the researcher leads to 
an increase in e-visibility. It can therefore be said that an increase in accessibility will lead 
to an increase in citation counts of the SES researchers and invariably influence the  
h-index, i.e. performance indicator, of the individual researcher (Table 5.12). Hence, it 
can be deduced that increased e-visibility has an impact on citation averages and 
ultimately research impact. 
 
8.2.4.4 E-visibility 
Figure 5.16 illustrates the e-visibility increase of the SES researchers from 2014 to 2016. 
As e-visibility increases through research online presence, researcher discoverability and 
output research accessibility of the SES researcher, the research impact of the SES 
researchers increases. The SES researchers with increased citation averages showed a 
strong presence throughout the e-visibility themes on academic social networking tools 
that generate altmetrics. The altmetrics aggregators and evaluation tools such as 
Atlmetric.com record and track the attention that research output generates within 
society, a broader environment than the research environment. Altmetric indicators from 
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altmetric aggregators have the ability to gauge societal outreach and measure the societal 
impact of the research output.  
 
The following trends were identified for the SES researchers on Altmetric.com: 
Of the 17 SES researchers with increased citation averages, 15 showed increases in 
Altmetric.com presence and altmetric scores (Figure B.17 in Appendix B). This means 
that the research output generated attention in society and the attention was recorded by 
Altmetric.com using various categories to indicate social impact and scoring the attention 
with an Altmetric score badge (Table D.2, Table D.3, Table D.6, Table D.8, Table D.9, 
Table D.10, Table D.11, Table D.12, Table D.14, Table D.15, Table D.16, Table D.17, 
Table D.18, & Table D.19 in Appendix D).    
 
An increase in e-visibility could therefore be said to lead to an increase in societal 
attention and societal impact can be measured using an indicator such as the 
Altmetric.com score. 
 
The positive correlations reported between the altmetrics from Mendeley and the 
bibliometrics from the citation resources Web of Science, Scopus and Google Scholar 
suggest that Mendeley altmetrics have a positive influence on the bibliometrics (Section 
5.8.3). The Mendeley altmetrics influence the citations in citation resources positively. 
When SES researchers at Unisa upload research output to their Mendeley e-profile, they 
have exposure to a wider audience to discover and access their research output. The 
wider audience increases their societal outreach and hence has a positive societal impact 
on the citations of their research output.  
 
The positive correlations reported between the altmetrics from UnisaIR and the 
bibliometrics from the citation resources Web of Science, Scopus and Google Scholar 
suggest that UnisaIR altmetrics have a positive influence on the bibliometrics (Section 
5.8.4). The UnisaIR altmetrics influence the citations in citation resources positively. 
When SES researchers at Unisa utilise the online archiving on an institutional repository, 
such as UnisaIR, they have exposure to a wider audience to discover and access their 
research output. The wider audience increases their societal outreach and hence has a 
positive societal impact on the citations of their research output.  
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Table 7.1 gives an overview of the e-visibility practices and actions of the top-performing 
SES researchers. From these listed practices and actions, the following ideal e-visibility 
mix was determined: 
 A research online presence on general websites with a research focus; 
 A research online presence on an institutional repository or subject archive; 
 A research online presence on a social networking tool; 
 A research online presence on an academic social networking tool; 
 A research online presence on social referencing tools; 
 A research online presence on traditional citation resources; 
 Research e-profiles on traditional research resources; 
 Research (social) e-profiles on academic social networking tools; 
 Research (professional) e-profiles on professional social networking tools; 
 Research output uploaded/linked to an institutional repository or subject archive; 
 Research output uploaded/linked to an academic social networking tool; 
 Research output uploaded/linked to traditional citation resources. 
 
The e-visibility mix fed into the recommendations for SES researchers to enhance their 
e-visibility by creating and maintaining a digital portfolio. Recommendations were made 
for researchers and academic librarians based on the results and analysis of the altmetric-
bibliometric and e-visibility data collected during December 2014 to December 2016 
(section 7.6).    
 
8.3  Recommendations 
The recommendations for the enhancement of e-visibility of researchers have been 
divided into two categories: 1) recommendations for the researchers on enhancing their 
e-visibility, and 2) recommendations for the academic librarians on guidelines for 
developing an e-visibility strategy as part of research support in enhancing e-visibility at 
their research institutions. 
 
8.3.1 Recommendations for researchers  
The following recommendations are based on applying the e-visibility mix to researchers 
(see section 7.6.1):  
 Researchers should consider to have a research online presence on general websites 
with a research focus;  
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 Researchers should consider to have a research online presence on an institutional 
repository or subject archive;  
 Researchers should consider to have a research online presence on a social 
networking tool;  
 Researchers should consider to have a research online presence on an academic 
social networking tool;  
 Researchers should consider to have a research online presence on social 
referencing tools; 
 Researchers should consider to have a research online presence on traditional 
citation resources;  
 Researchers should consider to have traditional research e-profiles on traditional 
research tools;  
 Researchers should consider to have (social) e-profiles on academic social 
networking tools;  
 Researchers should consider to have a research (professional) e-profile on 
professional social networking tools;  
 Researchers should consider to have research output uploaded/linked to an 
institutional repository or subject archive;  
 Researchers should consider to have research output uploaded/linked to an academic 
social networking tool;  
 Researchers should consider to have research output uploaded/linked to traditional 
citation resources. 
 
The above recommendations can be adapted to researchers and academic librarians to 
enhance e-visibility. By adopting the above mentioned recommendations, researchers 
are able to take responsibility for the role they play in the management and promotion of 
their research and their online research persona. 
 
It is recommended that researchers increase their e-visibility. By increasing their online 
presence, their discoverability and research output accessibility will increase their  
e-visibility. 
 
8.3.2 Recommendations for academic librarians 
The following recommendations are made for academic librarians in developing an  
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e-visibility strategy for the enhancement of e-visibility as part of research support (section 
7.6.2).   
 
 Embrace niche role on research team 
Academic librarians are encouraged to embrace the niche role as a central active 
member of a research team, with reference to the evolving roles of academic librarians 
(section 3.8.2). They should also note the importance of being a team player in the 
research team.  
 Become change agents 
Academic librarians are encouraged to become change agents in navigating the 
emerging technologies to become facilitators between researchers and science 
communication (section 3.8.2) and utilising their existing skills and discipline knowledge 
(section 3.8.2.3). 
 Take initiative to study and understand research metrics 
Academic librarians are encouraged to take the initiative to gain knowledge and 
understand inclusive comprehensive research metrics as part of research support to 
researchers. They need to realise the importance of understanding and using research 
metrics in a research context and interpreting altmetrics, in particular, as a new research 
metric (sections 2.2 to 2.6).  
 Adapt to emerging roles 
Academic librarians are encouraged to adapt to the emerging roles regarding the new 
technologies and research metrics as part of research support to researchers. They also 
need to take the initiative to gain knowledge and understand research metrics as part of 
research support to researchers (sections 3.8.1 and 3.8.2).  
 Create awareness and promote inclusive research metrics  
Academic librarians are encouraged to create awareness and promote inclusive research 
metrics as part of research support to researchers using marketing and educational 
material and technologies.  
 
 
270 
 
 Create and maintain partnerships with academics  
Academic librarians are encouraged to find partners among the academics in the 
institution to drive e-visibility practices (section 3.8.2.5).  
 Devise action plans on developing e-visibility practices 
Academic librarians are encouraged to come up with action plans on developing and 
incorporating e-visibility practices at the institution to enhance e-visibility (section 3.8.3), 
where instructional and training responsibilities form part of the established roles for 
academic librarians.  
 Determine e-visibility status of researchers  
Academic librarians are encouraged to determine the e-visibility status of the researchers 
as a baseline for planning and enhancing e-visibility (section 3.8.3). 
 
By adopting the above-mentioned recommendations, academic librarians are able to take 
responsibility for the role they play in developing an e-visibility strategy for the 
enhancement of e-visibility as part of research support management and promotion of 
the researcher.  
 
8.4  Future research on e-visibility 
This study was conducted primarily to investigate e-visibility and to make e-visibility 
recommendations for developing an e-visibility strategy for Environmental Science 
researchers. The aim was to enhance e-visibility and increase the citation counts of 
researchers for research performance purposes. This study made use of a controlled 
sample of researchers from a specific discipline was used to investigate e-visibility. 
Replicating the study in a different discipline at a different research institution might 
produce different results for research online presence; researcher discoverability and 
research output accessibility and even produce different results for altmetric-bibliometric 
relationships. Further research should be conducted to determine the altmetric-
bibliometric relationships of Environmental Science researchers at other research 
institutions and in other disciplines.  
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During the course of this investigation, the altmetric-bibliometric relationships for the 
Environmental Science researchers were calculated. This allows for further research on 
the cross-altmetric relationships between the various altmetric indicators to establish 
cross-altmetric relationships for Environmental Science researchers and researchers in 
other disciplines. Future research can include comparisons with other South African 
universities to establish how Unisa compares with them in terms of research visibility with 
specific focus on h-index measures as performance indicators. 
 
 
8.5 Conclusion 
It is evident from the increased citation averages, together with the elevated h-index of 
the SES researchers, and the use of research online presence, researcher discoverability 
and research output accessibility as e-visibility practices, that there was a noted increase 
in the e-visibility of the SES researchers. Online presence, discoverability and 
accessibility are themes of e-visibility and hence an increase in these themes leads to an 
increase in e-visibility. It can therefore be argued that an increase in e-visibility will lead 
to an increase in citation counts of the SES researchers and invariably influence the  
h-index, i.e. performance indicator, of the individual researcher. Hence, the assumption 
is that increased e-visibility has an impact on citation averages and ultimately research 
impact.  
 
The results with positive correlations reported between the altmetrics from the various 
social networking tools and the bibliometrics from the citation resources of Web of 
Science, Scopus and Google Scholar suggest that altmetrics have a positive influence 
on bibliometrics. Altmetrics influence the citations in citation resources positively. Utilising 
the research online presence, researcher discoverability and research output accessibility 
practices will have a positive societal impact on the citations of the SES researchers at 
Unisa. Researchers with a research presence on online research communities in the form 
of research e-profiles, and who link and upload their research output to these research 
communities are generating altmetrics and can use these indicators to gauge their 
societal impact in addition to their research impact on the traditional citation resources.  
 
Implementing an e-visibility strategy for researchers, will introduce a supplementary 
research indicator, namely altmetrics, to help gauge their inclusive and complete research 
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impact in a contemporary scholarship environment. Hence, the implementation an  
e-visibility strategy for researchers as part of research support will increase their research 
and societal impact. 
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APPENDIX A 
 
RESEARCH METRICS 
 
 
Table A.1: Summary of social networking tools, altmetrics applied to Academic 
Research Cycle (Cann, Dimitriou & Hooley, 2011:15; Alsagoff, 2012:13). 
Phase 1: Identification of 
knowledge Social networking tools Altmetrics generated 
Discover Research 
This involves asking questions 
such as: 
What research is being done? 
What’s out there?  
 
Discover Research 
Communication social media 
Academia.edu, ResearchGate, 
Facebook and Twitter 
 
 
 
Collaboration social media 
Mendeley, CiteULike and Delicious 
 
 
Multimedia 
YouTube, Slideshare, Scribd and 
Flickr 
Discover Research 
Communication social media 
Academia.edu: shares, saves, and social usage 
statistics 
ResearchGate: shares, saves, social usage 
statistics and reviews 
Facebook: shares and usage statistics  
Twitter: saves and social usage statistics 
 
Collaboration social media 
Mendeley: shares, saves and usage statistics 
CiteULike: shares, saves and usage statistics 
Delicious: shares, saves and usage statistics 
Multimedia 
YouTube: shares and usage statistics 
Slideshare: shares and usage statistics 
Scribd: saves 
Flickr:  saves and shares 
Discover Researchers 
This involves asking questions 
such as: 
Who are the researchers? Who 
to make contact with / network 
follow?  
 
Discover Researchers 
Communication social media  
LinkedIn, Facebook and Twitter 
 
Collaboration social media 
Wikis, Google Docs, Delicious, 
and DropBox 
Multimedia 
Prezi and Slideshare 
Discover Researchers 
Communication social media 
LinkedIn: social usage statistics and networking 
Facebook: social usage statistics and networking 
Twitter: social usage statistics  
Collaboration social media 
Wikis: social usage statistics and networking 
Delicious: saves 
Multimedia 
Prezi: social usage statistics 
Slideshare: social usage statistics 
Phase 2: Creation Knowledge Social networking tools Altmetrics generated 
Information sharing, 
networking, collaboration 
This involves asking questions 
such as: 
How the researcher can share 
information network, collaborate 
and crowd-source during the 
creation of knowledge? 
 
Information sharing, 
networking, collaboration 
Communication social media 
Blogger and Mendeley groups 
 
 
Collaboration social media 
Mendeley groups and Wiki  
Information sharing, networking, collaboration
 
Communication social media 
Blogger: social usage statistics and networking 
Mendeley groups social usage statistics and 
networking 
 
Collaboration social media 
Mendeley groups: social usage statistics and 
networking 
Wiki: social usage statistics  
Feedback on reflective writing 
This involves asking questions 
Feedback on reflective writing
Communication social media 
Feedback on reflective writing 
Communication social media 
Blogger: social usage statistics and networking 
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such as: 
How the researcher can obtain 
feedback from colleagues on 
reflective writing? 
Blogger and Mendeley groups 
 
Mendeley groups: social usage statistics and 
networking 
 
Sharing preliminary results 
This involves asking questions 
such as 
How the researcher can share 
preliminary results with 
colleagues for feedback? 
Sharing preliminary results 
Multimedia social media 
Slideshare, Academia.edu and 
ResearchGate 
 
Sharing preliminary results 
Multimedia social media 
Slideshare: social usage statistics 
Academia.edu: social usage statistics, shares and 
networking 
ResearchGate: social usage statistics, shares and 
networking 
Phase 3: Quality assurance of 
knowledge Social networking tools Altmetrics generated 
Feedback on completed 
publication writing 
This involves asking questions 
such as: 
How the researcher can obtain 
feedback from colleagues on 
their completed research? 
 
Feedback on completed 
publication writing 
Communication social media 
ResearchGate 
F1000 
 
Collaboration social media 
Mendeley groups and Wiki  
Feedback on completed publication writing 
 
Communication social media 
ResearchGate: reviews, networking 
F1000: reviews and networking 
 
Collaboration social media 
Mendeley groups: networking 
Wikis: networking 
Sharing preliminary results 
This involves asking questions 
such as: 
How the researcher can share 
the preliminary research results 
with peers? 
 
Sharing preliminary results
Multimedia 
Slideshare, Academia.edu, Twitter  
and ResearchGate 
Sharing preliminary results 
Multimedia 
Slideshare: shares 
Academia.edu: shares and social usage statistics 
Twitter: shares 
ResearchGate: shares and social usage statistics 
Phase 4 Dissemination of 
knowledge Social networking tools Altmetrics generated 
Share presentation from 
conferences  
This involves asking questions 
such as: 
How the researcher can share 
presentation from conferences? 
Share presentation from 
conferences 
Communication social media 
YouTube, Academia.edu and 
ResearchGate and Twitter 
 
Collaboration social media 
Mendeley 
 
Multimedia 
Slideshare 
Share presentation from conferences 
Communication social media 
YouTube: shares and social usage statistics 
Academia.edu: shares and social usage statistics 
ResearchGate: shares and social usage statistics 
Twitter: shares and social usage statistics 
Collaboration social media 
Mendeley: saves, networking and social usage 
statistics 
 
Multimedia: 
Slideshare: shares and social usage statistics 
Publish in an e-format:
This involves asking questions 
such as: 
How the researcher can publish 
the research in an e-format i.e.  
e-book?  
 
Publish in e-format
Multimedia 
Scribd 
Publish in e-format
Multimedia 
Scribd: shares 
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Table A.2 Summary of altmetric data represented on Altmetric Explorer (Source: 
Author’s own) 
Broad categories of 
altmetrics 
Source  Source description Example of altmetric 
indicator 
Usage statistics n/a n/a n/a 
Sharing 
Facebook Social network Mention 
Google+ Social Network Mention 
LinkedIn Professional Social network Mentions 
Reddit News provider Discussion 
Twitter   
CiteULike Social bookmarking Readers 
Delicious   
Mendeley Social bookmarking Readers 
YouTube Video sharing site Video 
Pinterest Social network Mentions 
Stack Exchange Question & Answer  Discussion 
Connatea Social bookmarking (discontinued) Readers 
F1000 Post publication peer review service Review 
Bogs RSS list Discussion 
News RSS list Discussion 
Bibliometrics 
Research 
Highlights from 
Nature  
Citations Citations 
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APPENDIX B 
 
EMPIRICAL STUDY: ALTMETRIC-BIBLIOMETRIC RELATIONSHIPS 
 
Table B.1 Online presence percentage (e-visibility theme) on Web of Science, 
Scopus and Google Scholar for 2014 to 2016 (Source: Author’s own) 
Researcher  % Online presence in 2014 % Online presence in 2016 Difference in online presence from 2014 - 2016 
R 54 64% 80% 16% 
R 19 56% 76% 20% 
R 48 60% 72% 12% 
R 18 68% 72% 4% 
R 17 64% 72% 8% 
R 3 72% 72% 0% 
R 61 60% 68% 8% 
R 21 48% 68% 20% 
R 25 56% 68% 12% 
R 57 56% 68% 12% 
R 60 52% 64% 12% 
R 55 44% 64% 20% 
R 32 40% 64% 24% 
R 10 48% 64% 16% 
R 2 52% 64% 12% 
R 11 52% 64% 12% 
R 52 52% 64% 12% 
R 26 36% 50% 24% 
R 58 48% 56% 8% 
R 46 48% 56% 8% 
R 45 44% 56% 12% 
R 35 48% 56% 8% 
R 8 56% 56% 0% 
R 16 48% 52% 4% 
R 44 36% 52% 16% 
R 5 44% 52% 8% 
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Table B.2 Online Presence percentage increase on Web of Science, Scopus and 
Google Scholar for 2014 to 2016 (Source: Author’s own) 
Researcher  % Online presence total 2014 % Online presence total 2016 Difference in online presence from 2014 - 2016 
R 32 40% 64% 24% 
R 26 36% 60% 24% 
R 31 24% 48% 24% 
R 34 16% 40% 24% 
R 38 0% 24% 24% 
R 37 24% 44% 20% 
R 21 48% 68% 20% 
R 55 44% 64% 20% 
R 19 56% 76% 20% 
R 54 64% 80% 16% 
R 10 48% 64% 16% 
R 44 36% 52% 16% 
R 56 28% 44% 16% 
 
 
Table B.3 Discoverability percentages on Web of Science, Scopus and Google 
Scholar for 2014 to 2016 (Source: Author’s own) 
Researcher % Discoverable 2014 % Discoverable 2016 Difference in discoverability for 2014 and 2016 
R 33 0% 100% 100% 
R 53 13% 100% 87% 
R 25 75% 100% 25% 
R 49 25% 100% 75% 
R 21 25% 100% 75% 
R 46 38% 100% 62% 
R 48 63% 100% 37% 
R 55 63% 100% 37% 
R 10 63% 100% 37% 
R 17 75% 100% 25% 
R 62 0% 88% 88% 
R 6 25% 88% 63% 
R 56 25% 88% 63% 
R 45 38% 88% 50% 
R 47 38% 88% 50% 
R 19 38% 88% 50% 
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R 58 50% 88% 38% 
R 61 50% 88% 38% 
R 2 63% 88% 25% 
R 18 75% 88% 13% 
R 3 88% 88% 0% 
R 32 13% 75% 62% 
R 26 25% 75% 50% 
R 5 25% 75% 50% 
R 59 38% 75% 37% 
R 52 75% 75% 0% 
R 11 75% 75% 0% 
R 8 75% 75% 0% 
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Table B.4: Statistics of the accessibility of the research output of the School of 
Environmental Sciences researchers (Source: Author’s own) 
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Table B.5 Accessibility percentages on Web of Science for 2014 and 2016 (Source: 
Author’s own) 
Researcher 
Total publication per researcher Publications on Web of Science % Increase of 
accessibility between 
2014 and 2016 2014 2016 2014 2016 
R 34 0 1 0 100 100% 
R 56 3 5 0 40 40% 
R 44 3 6 0 33 33% 
R 26 3 3 0 33 33% 
R 23 3 3 0 33 33% 
R 9 5 9 0 33 33% 
R 3 17 21 41 72 31% 
R 55 12 15 8 33 25% 
R 11 13 15 15 40 25% 
R 1 4 4 0 25 25% 
R 22 2 4 0 25 25% 
R 31 3 4 0 25 25% 
R 21 14 21 36 57 21% 
R 45 13 13 0 15 15% 
R 48 7 9 29 44 15% 
R 25 5 12 20 33 13% 
R 52 6 7 17 29 12% 
R 2 16 19 0 11 11% 
R 61 122 132 14 22 8% 
R 54 29 45 34 40 6% 
R 46 62 81 23 28 5% 
R 17 31 53 3 8 5% 
R 5 38 38 8 11 3% 
R 18 42 51 7 10 3% 
R 10 25 33 0 3 3% 
R 47 2 2 50 50 0% 
R 35 6 6 33 33 0% 
R 20 4 4 25 25 0% 
R 24 13 13 8 8 0% 
R 60 62 68 42 41 -1% 
R 57 16 19 38 37 -1% 
R 32 15 18 7 6 -1% 
R 19 6 10 50 40 -10% 
R 58 30 45 67 56 -11% 
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Table B.6 Accessibility percentages on Scopus for 2014 and 2016 (Source: 
Author’s own) 
Researcher 
Total publication per researcher Publications on Scopus % Increase of 
accessibility between 
2014 and 2016 2014 2016 2014 2016 
R 34 0 1 0 100 100% 
R 43 0 1 0 100 100% 
R 55 12 15 8 60 52% 
R 8 3 3 0 33 33% 
R 26 3 3 0 33 33% 
R 31 3 4 0 25 25% 
R 46 62 81 23 47 24% 
R 24 13 13 0 23 23% 
R 61 122 132 16 32 16% 
R 2 16 19 6 21 15% 
R 3 17 21 53 67 14% 
R 25 5 12 20 33 13% 
R 21 14 21 57 67 10% 
R 32 15 18 13 22 9% 
R 5 38 38 34 42 8% 
R 45 13 13 8 15 7% 
R 54 29 45 38 42 4% 
R 18 42 51 10 14 4% 
R 10 25 33 12 15 3% 
R 17 31 53 13 15 2% 
R 11 13 15 39 40 1% 
R 35 6 6 17 17 0% 
R 36 2 2 50 50 0% 
R 44 3 6 33 33 0% 
R 20 4 4 25 25 0% 
R 57 16 19 44 42 -2% 
R 58 30 45 67 64 -3% 
R 60 62 68 53 50 -3% 
R 52 6 7 17 14 -3% 
R 48 7 9 43 33 -10% 
R 19 6 10 50 40 -10% 
R 56 3 5 67 40 -27% 
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Table B.7 Accessibility percentages on Google Scholar for 2014 and 2016 (Source: 
Author’s own) 
Researcher 
Total publication per researcher Publications on Google Scholar % Increase of 
accessibility between 
2014 and 2016 2014 2016 2014 2016 
R 34 0 1 0 100 100% 
R 43 0 1 0 100 100% 
R 36 2 2 0 100 100% 
R 5 38 38 16 92 76% 
R 20 4 4 25 100 75% 
R 52 6 7 17 86 69% 
R 23 3 3 0 67 67% 
R 41 3 3 33 100 67% 
R 7 2 2 50 100 50% 
R 47 2 2 50 100 50% 
R 44 3 6 33 83 50% 
R 31 3 4 0 50 50% 
R 48 7 9 29 78 49% 
R 21 14 21 43 91 48% 
R 14 4 6 25 67 42% 
R 2 16 19 38 79 41% 
R 18 42 51 40 80 40% 
R 32 15 18 60 100 40% 
R 54 29 45 21 60 39% 
R 60 62 68 37 75 38% 
R 3 17 21 65 90 25% 
R 22 2 4 0 25 25% 
R 45 13 13 54 77 23% 
R 17 31 53 42 62 20% 
R 51 6 6 67 83 16% 
R 61 122 132 30 42 12% 
R 28 5 6 40 50 10% 
R 24 13 13 92 100 8% 
R 10 25 33 56 61 5% 
R 58 30 45 83 87 4% 
R 25 5 12 80 83 3% 
R 8 3 3 100 100 0% 
R 6 1 1 100 100 0% 
R 49 1 1 100 100 0% 
R 55 12 15 100 100 0% 
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R 35 6 6 67 67 0% 
R 19 6 10 50 50 0% 
R 26 3 3 33 33 0% 
R 40 1 1 100 100 0% 
R 46 62 81 85 82 -3% 
R 11 13 15 85 80 -5% 
R 57 16 19 100 95 -5% 
R 16 5 14 60 29 -31% 
 
 
Table B.8 Accessibility percentages on ORCID for 2014 and 2016 (Source: 
Author’s own) 
Researcher 
Total publication per researcher Publications on ORCID % Increase of 
accessibility between 
2014 and 2016 2014 2016 2014 2016 
R 48 7 9 0 89 89% 
R 21 14 21 0 57 57% 
R 46 62 81 0 54 54% 
R 60 62 68 0 50 50% 
R 5 38 38 0 40 40% 
R 44 3 6 0 33 33% 
R 19 6 10 0 30 30% 
R 25 5 12 0 25 25% 
R 20 4 4 0 25 25% 
R 54 29 45 0 24 24% 
R 45 13 13 0 23 23% 
R 17 31 53 0 19 19% 
R 32 15 18 0 17 17% 
R 52 6 7 0 14 14% 
R 10 25 33 0 12 12% 
R 2 16 19 0 5 5% 
R 26 3 3 100 100 0% 
R 18 42 51 10 8 -2% 
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Table B.9 Accessibility percentages on ResearchGate for 2014 and 2016 (Source: 
Author’s own) 
Researcher 
Total publication per researcher Publications on ResearchGate % Increase of 
accessibility between 
2014 and 2016 2014 2016 2014 2016 
R 42 0 1 0 100 100% 
R 6 1 1 0 100 100% 
R 40 1 1 0 100 100% 
R 51 6 6 0 83 83% 
R 2 16 19 0 79 79% 
R 31 3 4 0 75 75% 
R 18 42 51 0 73 73% 
R 25 5 12 20 83 63% 
R 16 5 14 40 100 60% 
R 55 12 15 17 73 56% 
R 52 6 7 33 86 53% 
R 21 14 21 29 81 52% 
R 17 31 53 13 64 51% 
R 44 3 6 0 50 50% 
R 22 2 4 0 50 50% 
R 54 29 45 34 82 48% 
R 58 30 45 33 80 47% 
R 8 3 3 33 67 34% 
R 41 3 3 33 67 34% 
R 28 5 6 0 33 33% 
R 10 25 33 72 97 25% 
R 20 4 4 0 25 25% 
R 60 62 68 47 68 21% 
R 5 38 38 11 32 21% 
R 11 13 15 38 53 15% 
R 3 17 21 77 91 14% 
R 48 7 9 43 56 13% 
R 56 3 5 67 80 13% 
R 46 62 81 66 72 6% 
R 61 122 132 84 88 4% 
R 45 13 13 23 23 0% 
R 57 16 19 44 42 -2% 
R 19 6 10 100 90 -10% 
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Table B.10 Accessibility percentages on Academia.edu for 2014 and 2016 
(Source: Author’s own) 
Researcher 
Total publication per researcher Publications on Academia.edu % Increase of 
accessibility between 
2014 and 2016 2014 2016 2014 2016 
R 6 1 1 0 100 100% 
R 34 0 1 0 100 100% 
R 2 16 19 6 84 78% 
R 22 2 4 0 75 75% 
R 8 3 3 0 67 67% 
R 19 6 10 0 60 60% 
R 25 5 12 0 50 50% 
R 44 3 6 0 50 50% 
R 21 14 21 0 43 43% 
R 10 25 33 56 91 35% 
R 45 13 13 0 31 31% 
R 61 122 132 0 26 26% 
R 51 6 6 33 50 17% 
R 60 62 68 0 15 15% 
R 48 7 9 0 11 11% 
R 18 42 51 26 33 7% 
R 41 3 3 33 33 0% 
R 26 3 3 0 0 0% 
R 54 29 45 3 2 -1% 
R 17 31 53 68 66 -2% 
R 52 6 7 33 29 -4% 
R 3 17 21 42 33 -9% 
R 11 13 15 92 80 -12% 
 
 
Table B.11 Accessibility percentages on Mendeley for 2014 and 2016 (Source: 
Author’s own) 
Researcher 
Total publication per researcher Publications on Mendeley % Increase of 
accessibility between 
2014 and 2016 2014 2016 2014 2016 
R 3 17 21 0 62 62% 
R 58 30 45 0 53 53% 
R 36 2 2 0 50 50% 
R 21 14 21 0 48 48% 
R 11 13 15 0 47 47% 
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R 46 62 81 0 42 42% 
R 19 6 10 0 40 40% 
R 56 3 5 0 40 40% 
R 10 25 33 0 36 36% 
R 55 12 15 17 53 36% 
R 60 62 68 0 35 35% 
R 5 38 38 0 34 34% 
R 41 3 3 0 33 33% 
R 8 3 3 0 33 33% 
R 48 7 9 0 33 33% 
R 57 16 19 0 32 32% 
R 61 122 132 0 29 29% 
R 2 16 19 0 26 26% 
R 31 3 4 0 25 25% 
R 20 4 4 0 25 25% 
R 54 29 45 21 44 23% 
R 9 5 9 0 22 22% 
R 44 3 6 0 17 17% 
R 25 5 12 0 17 17% 
R 17 31 53 0 15 15% 
R 18 42 51 0 14 14% 
R 52 6 7 0 14 14% 
R 24 13 13 0 8 8% 
R 32 15 18 0 6 6% 
 
 
Table B.12 Accessibility percentages on Twitter for 2014 and 2016 (Source: 
Author’s own) 
Researcher 
Total publication per researcher Publications on Twitter % Increase of 
accessibility between 
2014 and 2016 2014 2016 2014 2016 
R 3 17 21 0 29 29% 
R 58 30 45 0 22 22% 
R 56 3 5 0 20 20% 
R 54 29 45 0 13 13% 
R 55 12 15 8 20 12% 
R 11 13 15 8 20 12% 
R 21 14 21 0 10 10% 
R 25 5 12 0 8 8% 
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R 60 62 68 0 6 6% 
R 32 15 18 0 6 6% 
R 57 16 19 0 5 5% 
R 5 38 38 0 5 5% 
R 18 42 51 0 4 4% 
 
 
Table B.13 Accessibility percentages on Unisa Institutional Repository for 2014 
and 2016 (Source: Author’s own) 
Researcher 
Total publication per researcher Publications on UnisaIR % Increase of 
accessibility between 
2014 and 2016 2014 2016 2014 2016 
R 40 1 1 0 100 100% 
R 42 0 1 0 100 100% 
R 49 1 1 0 100 100% 
R 9 5 9 0 78 78% 
R 28 5 6 0 67 67% 
R 36 2 2 0 50 50% 
R 44 3 6 0 33 33% 
R 20 4 4 0 25 25% 
R 31 3 4 0 25 25% 
R 45 13 13 0 8 8% 
R 61 122 132 13 17 4% 
R 58 30 45 0 2 2% 
R 35 6 6 17 17 0% 
R 1 4 4 25 25 0% 
R 7 2 2 50 50 0% 
R 26 3 3 33 33 0% 
R 2 16 19 6 5 -1% 
R 18 42 51 2 0 -2% 
R 57 16 19 13 11 -2% 
R 54 29 45 7 4 -3% 
R 48 7 9 14 11 -3% 
R 52 6 7 33 29 -4% 
R 19 6 10 17 10 -7% 
R 46 62 81 37 28 -9% 
R 17 31 53 13 4 -9% 
R 60 62 68 15 6 -9% 
R 21 14 21 21 10 -11% 
R 11 13 15 38 27 -11% 
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R 16 5 14 20 7 -13% 
 
 
Table B.14 Accessibility percentages on ResearcherID for 2014 and 2016 (Source: 
Author’s own) 
Researcher 
Total publication per researcher Publications on ResearcherID % Increase of 
accessibility between 
2014 and 2016 2014 2016 2014 2016 
R 21 14 21 0 62 62% 
R 48 7 9 0 44 44% 
R 60 62 68 0 38 38% 
R 25 5 12 0 33 33% 
R 19 6 10 0 30 30% 
R 54 29 45 0 24 24% 
R 18 42 51 0 24 24% 
R 46 62 81 0 17 17% 
R 52 6 7 0 14 14% 
R 17 31 53 0 11 11% 
R 5 38 38 0 11 11% 
R 45 13 13 0 8 8% 
R 20 4 4 75 75 0% 
 
 
Table B.15 Accessibility percentages on PlosOne for 2014 and 2016 (Source: 
Author’s own) 
Researcher 
Total publication per researcher Publications on PlosOne % Increase of 
accessibility between 
2014 and 2016 2014 2016 2014 2016 
R 54 29 45 0 2 2% 
 
 
 
Table B.16 Accessibility percentages on LinkedIn for 2014 and 2016 (Source: 
Author’s own) 
Researcher 
Total publication per researcher Publications on LinkedIn % Increase of 
accessibility between 
2014 and 2016 2014 2016 2014 2016 
R 8 3 3 0 33 33% 
R 61 122 132 0 12 12% 
R 19 6 10 0 10 10% 
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R 17 31 53 0 8 8% 
R 46 62 81 0 1 1% 
 
 
Table B.17 Accessibility percentages on Altmetric.com for 2014 and 2016 (Source: 
Author’s own) 
Researcher 
Total publication per researcher Publications on Altmetric.com % Increase of 
accessibility between 
2014 and 2016 2014 2016 2014 2016 
R 49 1 1 0 100 100% 
R 60 62 68 2 32 30% 
R 11 13 15 0 27 27% 
R 31 3 4 0 25 25% 
R 56 3 5 0 20 20% 
R 58 30 45 10 29 19% 
R 3 17 21 0 19 19% 
R 21 14 21 0 14 14% 
R 46 62 81 0 11 11% 
R 48 7 9 0 11 11% 
R 19 6 10 0 10 10% 
R 54 29 45 7 16 9% 
R 25 5 12 0 8 8% 
R 55 12 15 8 13 5% 
R 57 16 19 0 5 5% 
R 18 42 51 0 2 2% 
R 5 38 38 3 3 0% 
R 32 15 18 7 6 -1% 
 
 
Table B.18 Citation averages of School of Environmental Sciences researchers 
from Web of Science (Source: Author’s own) 
Researcher 2011 2013 
Average citations 
2011– 2013 for  
Web of Science 
2014 2016 
Average citations 
2014 - 2016 for  
Web of Science 
% Difference in Average 
R46 2 4 3 54 97 75.5 2417% 
R19 0 2 1 9 17 13 1200% 
R5 1 1 1 6 18 12 1100% 
R48 1 2 1.5 0 33 16.5 1000% 
R61 9 6 7.5 59 90 74.5 893% 
R60 22 26 24 181 284 232.5 869% 
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R21 1 2 1.5 3 24 13.5 800% 
R24 0 0 0 7 8 7.5 750% 
R58 1 15 8 42 91 66.5 731% 
R54 30 36 33 242 303 272.5 726% 
R57 3 3 3 19 25 22 633% 
R3 7 16 11.5 33 99 66 474% 
R52 1 1 1 4 7 5.5 450% 
R18 3 9 6 24 32 28 367% 
R11 0 0 0 0 7 3.5 350% 
R25 0 0 0 0 4 2 200% 
R44 0 0 0 0 4 2 200% 
R56 0 2 1 0 5 2.5 150% 
R32 0 0 0 0 3 1.5 150% 
R17 0 0 0 1 2 1.5 150% 
R55 0 1 0.5 0 2 1 100% 
R20 0 0 0 1 1 1 100% 
R9 0 0 0 0 1 0.5 50% 
 
 
Table B.19 Citation averages of School of Environmental Sciences researchers 
from Scopus (Source: Author’s own) 
Researcher 2011 2013 
Average citations 
2011– 2013 for 
Scopus 
2014 2016 Average citations 2014 - 2016 for Scopus 
% difference in 
average 
R 55 0 2 1 0 27 13.5 1250% 
R 21 1 2 1.5 11 28 19.5 1200% 
R 48 3 3 3 25 39 32 967% 
R 11 1 1 1 7 13 10 900% 
R 60 26 29 27.5 200 337 268.5 876% 
R 46 8 25 16.5 119 206 162.5 885% 
R 54 29 36 32.5 213 326 269.5 729% 
R 2 0 1 0.5 3 5 4 700% 
R 52 1 3 2 17 13 15 650% 
R 19 1 3 2 9 20 14.5 625% 
R 57 4 5 4.5 29 36 32.5 622% 
R 58 5 24 14.5 50 144 97 569% 
R 5 6 11 8.5 38 74 56 559% 
R 3 10 22 16 39 136 87.5 447% 
R 17 0 2 1 1 8 4.5 350% 
R 10 0 0 0 1 6 3.5 350% 
R 56 0 2 1 3 6 4.5 350% 
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R 18 9 15 12 36 64 50 317% 
R 20 0 1 0.5 2 2 2 300% 
R 61 17 15 16 13 114 63.5 297% 
R 32 0 0 0 0 4 2 200% 
R 25 0 0 0 0 6 3 150% 
R 8 0 0 0 0 2 1 100% 
R 36 0 0 0 1 1 1 100% 
 
 
Table B.20 Citation averages of School of Environmental Sciences researchers 
from Google Scholar (Source: Author’s own) 
Researcher 2011 2013 
Average citations 
2011– 2013 for  
Google Scholar 
2014 2016 
Average citations 
2014 - 2016 for  
Google Scholar 
% difference in 
average 
R 2 0 1 0.5 6 27 16.5 3200% 
R 24 0 0 0 20 43 31.5 3150% 
R 10 0 2 1 9 53 31 3000% 
R 19 0 3 1.5 15 27 21 1300% 
R 45 7 5 6 49 89 69 1050% 
R 16 0 0 0 0 19 9.5 950% 
R 20 0 1 0.5 2 8 5 900% 
R 48 4 3 3.5 0 66 33 843% 
R 25 0 0 0 2 14 8 800% 
R 55 1 8 4.5 22 53 37.5 733% 
R 21 3 4 3.5 7 48 27.5 686% 
R 3 16 24 20 98 205 151.5 658% 
R 56 0 2 1 2 13 7.5 650% 
R 58 15 50 32.5 130 346 238 632% 
R 60 52 70 61 224 667 445.5 630% 
R 11 2 10 6 31 56 43.5 625% 
R 17 5 13 9 40 83 61.5 583% 
R 54 43 63 53 132 569 350.5 561% 
R 57 6 13 9.5 33 84 58.5 516% 
R 35 0 0 0 1 9 5 500% 
R 32 3 9 6 10 59 34.5 475% 
R 5 29 26 27.5 38 277 157.5 473% 
R 52 3 4 3.5 15 24 19.5 457% 
R 18 12 25 18.5 67 116 91.5 395% 
R 61 23 18 20.5 75 117 96 368% 
R 44 0 0 0 0 7 3.5 350% 
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R 51 0 0 0 0 5 2.5 250% 
R 8 0 0 0 0 4 2 200% 
R 46 95 141 118 280 429 354.5 200% 
R 23 0 0 0 0 4 2 200% 
R 36 0 0 0 0 3 1.5 150% 
R 49 0 0 0 0 3 1.5 150% 
R 41 0 0 0 0 2 1 100% 
R 1 0 0 0 0 2 1 100% 
R 22 0 0 0 0 1 0.5 50% 
R 40 0 0 0 0 1 0.5 50% 
R 43 0 0 0 0 1 0.5 50% 
R 9 0 0 0 0 1 0.5 50% 
R 14 0 0 0 0 1 0.5 50% 
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APPENDIX C  
 
ALTMETRIC-BIBLIOMETRIC SURVEYS 
 
 
C.1: Survey A (December 2014) (Source: Author’s own) 
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C.2: Survey B (April 2017) (Source: Author’s own) 
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C.3: NRF rating categories (National Research Foundation, 2014)  
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APPENDIX D 
 
TOP-PERFORMING SES RESEARCHERS 
 
 
D.1: Bibliometric and e-visibility observations for researcher 2  
(Source: Author’s own) 
Researcher 2 
Age Research level 
41 years and older Established researcher 
Bibliometric observations  Results 
Publication citation ratio, 
average citation increase and h-
index increase i.e. citation count 
performance of the individual 
over the 2-year period 
December 2014 and December 
2016 
% Increase in average citations 
Web of Science Scopus Google Scholar 
0% 700% 3200% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
0% 0% 200% 
E-visibility observation Results
Online presence  Online presence = 64% with 12% increase between 2014 and 2016 
Discoverability  Discoverability = 88% with 25% increase between 2014 and 2016 
Accessibility  Accessibility = 36% with 14.3% increase between 2014 and 2016 
Observations (details and explanation) 
 High level of online presence in 2014 across various Internet websites and social media tools. Active on 
social networking websites such as Academia.edu and Twitter; 
 High level of discoverability with good representation on traditional research profiles on ORCID, 
ResearcherID, Scopus and Google Scholar, and favouring Academia.edu and ResearchGate for 
representation on an academic social networking tool; 
 Represented on a professional e-profile via LinkedIn; 
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D.2: Bibliometric and e-visibility observations for researcher 3  
(Source: Author’s own) 
Researcher 3 
Age  Research level
40 years and younger Established researcher 
Bibliometric observations  Results
Publication citation ratio, 
average citation increase and 
h-index increase i.e. citation 
count performance of the 
individual over the 2-year 
period December 2014 and 
December 2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
474% 447% 658% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
50% 75% 50% 
E-visibility observation Results 
Online presence  Online presence = 72% with 0% increase between 2014 and 2016 
Discoverability  Discoverability = 88% with 0% increase between 2014 and 2016 
Accessibility  Accessibility = 36% with 14.3% increase between 2014 and 2016 
Observations (details and explanation) 
 High level of online presence in 2014 across various Internet websites and social media tools. Active on 
social networking websites such as Twitter and Facebook; 
 High level of discoverability with good representation on traditional research profiles on ORCID, 
ResearcherID, Scopus and Google Scholar, and favouring ResearchGate for representation on an 
academic social networking tool; 
 Represented on a professional e-profile via LinkedIn; 
 Medium level of accessibility with an increase of 14% in accessibility by linking research output helped to 
increase the researcher’s accessibility; 
 Societal impact and e-visibility of researcher increased and is evident in the two articles available with 
attention data on Altmetric.com in 2016. 
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D.3: Bibliometric and e-visibility observations for researcher 5  
(Source: Author’s own) 
Researcher 5 
Age  Research level
41 years and older Established researcher 
Bibliometric observations  Results
Publication citation ratio, 
average citation increase and h-
index increase i.e. citation count 
performance of the individual 
over the 2-year period 
December 2014 and December 
2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
1100% 559% 473% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
100% 50% * 
E-visibility observation Results 
Online presence  Online presence = 52% with 8% increase between 2014 and 2016 
Discoverability  Discoverability = 75% with 50% increase between 2014 and 2016 
Accessibility  Accessibility = 21% with 15% increase between 2014 and 2016 
Observations (details and explanation) 
 Medium level of online presence across various Internet websites and social media tools; 
 Low level of discoverability in 2014 and researcher created traditional research e-profiles on Google 
Scholar, ResearcherID and ORCID and created a profile on ResearchGate; 
 Medium to low level of accessibility and creating research e-profiles and linking research output helped to 
increase the researcher’s accessibility by 15%; 
 Societal impact and e-visibility of researcher increased and is evident in the three articles available with 
attention data on Altmetric.com in 2016. 
*  No Google Scholar Profile with h-index 
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D.4: Bibliometric and e-visibility observations for researcher 8  
(Source: Author’s own) 
Researcher 8 
Age  Research level
40 years and younger Emerging researcher 
Bibliometric observations  Results
Publication citation ratio, 
average citation increase and h-
index increase i.e. citation count 
performance of the individual 
over the 2-year period 
December 2014 and December 
2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
0% 100% 200% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
0% 100% 100% 
E-visibility observation Results 
Online presence  Online presence = 56% with 0% increase between 2014 and 2016 
Discoverability  Discoverability = 75% with 0% increase between 2014 and 2016 
Accessibility  Accessibility = 26% with 15% increase between 2014 and 2016 
Observations (details and explanation) 
 Medium level of online presence across various Internet websites and social media tools. Well represented 
on social networking websites such as Twitter and Facebook; 
 High level of discoverability in 2014 and researcher maintained academic social networking e-profiles 
ResearchGate, Academia.edu and Mendeley, with professional e-profile on LinkedIn. However, the 
researcher has low representation on traditional research profiles ORCID and ResearcherID (no Web of 
Science publications) in 2014 and 2016; 
 Medium to low level of accessibility. 
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D.5: Bibliometric and e-visibility observations for researcher 10  
(Source: Author’s own) 
Researcher 10 
Age Research level
41 years and older Emerging researcher 
Bibliometric observations  Results
Publication citation ratio, 
average citation increase and h-
index increase i.e. citation count 
performance of the individual 
over the 2-year period 
December 2014 and December 
2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
0% 350% 100% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
0% 200% 100% 
E-visibility observation Results 
Online presence  Online presence = 64% with 16% increase between 2014 and 2016 
Discoverability  Discoverability = 100% with 37% increase between 2014 and 2016 
Accessibility  Accessibility = 24% with 13% increase between 2014 and 2016 
Observations (details and explanation) 
 Medium to high level of online presence across various Internet websites and social media tools; 
 High level of discoverability in 2014 with researcher having low representation on the traditional research 
profiles ResearcherID and ORCID. The researcher created traditional research e-profiles on ResearcherID 
and ORCID and increased discoverability to 100% by 37%; 
 Medium level of accessibility with effort made to linking and uploading research output to Academia.edu 
and ResearchGate helped to increase the researcher’s accessibility by 13%. 
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D.6: Bibliometric and e-visibility observations for researcher 11  
(Source: Author’s own) 
Researcher 11 
Age Research level
41 years and older Established researcher 
Bibliometric observations  Results
Publication citation ratio, 
average citation increase and h-
index increase i.e. citation count 
performance of the individual 
over the 2-year period 
December 2014 and December 
2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
350% 900% 625% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
100% 50% 67% 
E-visibility observation Results 
Online presence  Online presence = 64% with 12% increase between 2014 and 2016 
Discoverability  Discoverability = 75% with 0% increase between 2014 and 2016 
Accessibility  Accessibility = 32% with 8% increase between 2014 and 2016 
Observations (details and explanation) 
 Medium to high level of online presence across various Internet websites and social media tools; 
 High level of discoverability in 2014 with researcher having low representation on the traditional research 
profiles ResearcherID and ORCID. The researcher is well represented on academic social networking 
websites such as Academia.edu and ResearchGate; 
 Medium level of accessibility with effort made to linking and uploading research output to UnisaIR, 
Academia.edu and ResearchGate helped to increase the researcher’s accessibility by 8%; 
 Societal impact and e-visibility of researcher increased and is evident in the four articles available with 
attention data on Altmetric.com in 2016. 
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D.7: Bibliometric and e-visibility observations for researcher 17  
(Source: Author’s own) 
Researcher 17 
Age Research level
41 years and older Established researcher 
Bibliometric observations  Results
Publication citation ratio, 
average citation increase and h-
index increase i.e. citation count 
performance of the individual 
over the 2-year period 
December 2014 and December 
2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
150% 350% 583% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
0% 100% 50% 
E-visibility observation Results 
Online presence  Online presence = 72% with 8% increase between 2014 and 2016 
Discoverability  Discoverability = 100% with 25% increase between 2014 and 2016 
Accessibility  Accessibility = 21% with 9% increase between 2014 and 2016 
Observations (details and explanation) 
 High level of online presence across various Internet websites and social media tools; 
 High level of discoverability in 2014 and continued to increase discoverability to 100% across the eight 
selected research e-profiles; 
 Medium to low level of accessibility with effort made to linking and uploading research output to UnisaIR, 
Academia.edu and ResearchGate helped to increase the researcher’s accessibility level by 9%. 
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D.8: Bibliometric and e-visibility observations for researcher 18  
(Source: Author’s own) 
Researcher 18 
Age  Research level
41 years and older Established researcher 
Bibliometric observations  Results
Publication citation ratio, 
average citation increase and 
h-index increase i.e. citation 
count performance of the 
individual over the 2-year 
period December 2014 and 
December 2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
367% 317% 395% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
500% 0% 25% 
E-visibility observation Results 
Online presence  Online presence = 72% with 4% increase between 2014 and 2016 
Discoverability  Discoverability = 88% with 13% increase between 2014 and 2016 
Accessibility  Accessibility = 20% with 12% increase between 2014 and 2016 
Observations (details and explanation) 
 High level of online presence across various Internet websites and social media tools; 
 High level of discoverability in 2014 and continued to increase discoverability by 13% across the eight 
selected research e-profiles; 
 Medium to low level of accessibility with effort made to linking and uploading research output to UnisaIR, 
Academia.edu and ResearchGate helped to increase the researcher’s accessibility level by 12%; 
 Societal impact and e-visibility increased of researcher and is evident in the one article available with 
attention data on Altmetric.com in 2016. 
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D.9: Bibliometric and e-visibility observations for researcher 19  
(Source: Author’s own) 
Researcher 19 
Age  Research level
40 years and younger Emerging researcher 
Bibliometric observations  Results
Publication citation ratio, 
average citation increase and 
h-index increase i.e. citation 
count performance of the 
individual over the 2-year 
period December 2014 and 
December 2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
1200% 625% 1300% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
0% 0% 0% 
E-visibility observation Results 
Online presence  Online presence = 76% with 20% increase between 2014 and 2016 
Discoverability  Discoverability = 88% with 50% increase between 2014 and 2016 
Accessibility  Accessibility = 32% with 11% increase between 2014 and 2016 
Observations (details and explanation) 
 High level of online presence across various Internet websites and social media tools. This researcher had 
the highest online presence performance for the study across the 25 Internet websites and social 
networking tools; 
 Medium level of discoverability in 2014 and continued to increase discoverability by 50% to 88% across the 
eight selected research e-profiles; 
 Medium level of accessibility with effort made to linking and uploading research output to UnisaIR, 
Academia.edu and ResearchGate helped to increase the researcher’s accessibility level by 11%; 
 Societal impact and e-visibility of researcher increased and is evident in the one article available with 
attention data on Altmetric.com in 2016. 
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D.10: Bibliometric and e-visibility observations for researcher 21  
(Source: Author’s own) 
Researcher 21 
Age Research level
41 years and older Established researcher 
Bibliometric observations  Results
Publication citation ratio, 
average citation increase and 
h-index increase i.e. citation 
count performance of the 
individual over the 2-year 
period December 2014 and 
December 2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
800% 1200% 686% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
100% 50% 400% 
E-visibility observation Results 
Online presence  Online presence = 68% with 20% increase between 2014 and 2016 
Discoverability  Discoverability = 100% with 75% increase between 2014 and 2016 
Accessibility  Accessibility = 42% with 27% increase between 2014 and 2016 
Observations (details and explanation) 
 High level of online presence across various Internet websites and social media tools; 
 High level of discoverability in 2014 and continued to increase discoverability to 100% across the eight 
selected research e-profiles; 
 Medium level of accessibility, the highest of the study regarding accessibility, with effort made to linking 
and uploading research output to UnisaIR, Academia.edu and ResearchGate helped to increase the 
researcher’s accessibility level by 27%; 
 Societal impact and e-visibility of researcher increased and is evident in the three article available with 
attention data on Altmetric.com in 2016. 
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D.11: Bibliometric and e-visibility observations for researcher 25  
(Source: Author’s own) 
Researcher 25 
Age Research level
40 years and younger Emerging researcher 
Bibliometric observations  Results
Publication citation ratio, 
average citation increase and 
h-index increase i.e. citation 
count performance of the 
individual over the 2-year 
period December 2014 and 
December 2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
200% 150% 800% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
100% 100% 100% 
E-visibility observation Results 
Online presence  Online presence = 68% with 12% increase between 2014 and 2016 
Discoverability  Discoverability = 100% with 25% increase between 2014 and 2016 
Accessibility  Accessibility = 24% with 15% increase between 2014 and 2016 
Observations (details and explanation) 
 High level of online presence across various Internet websites and social media tools; 
 High level of discoverability in 2014 and continued to increase discoverability to 100% across the eight 
selected research e-profiles; 
 Medium level of accessibility, the highest of the study regarding accessibility, with effort made to linking 
and uploading research output to UnisaIR, Academia.edu and ResearchGate helped to increase the 
researcher’s accessibility level by 15%; 
 Societal impact and e-visibility of researcher increased and is evident in the three article available with 
attention data on Altmetric.com in 2016. 
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D.12: Bibliometric and e-visibility observations for researcher 32  
(Source: Author’s own) 
Researcher 32 
Age Research level
40 years and younger Established researcher 
Bibliometric observations  Results
Publication citation ratio, 
average citation increase and h-
index increase i.e. citation count 
performance of the individual 
over the 2-year period 
December 2014 and December 
2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
150% 200% 475% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
100% 100% 500% 
E-visibility observation Results 
Online presence  Online presence = 64% with 24% increase between 2014 and 2016 
Discoverability  Discoverability = 75% with 62% increase between 2014 and 2016 
Accessibility  Accessibility = 13% with 6% increase between 2014 and 2016 
Observations (details and explanation) 
 High level of online presence across various Internet websites and social media tools. Researcher had the 
highest level of online presence increase of 24% for the 2-year period; 
 Low level of discoverability in 2014 and continued to increase discoverability by 62% to 75% across the 
eight selected research e-profiles with traditional research profiles such as ORCID, ResearcherID, Google 
Scholar profile, and e-profiles on professional website i.e. LinkedIn, and academic social networking tools 
i.e. ResearchGate, Acadedia.edu and Mendeley; 
 Medium level of accessibility, with effort made to linking and uploading research output to Google Scholar, 
Academia.edu and ResearchGate helped to increase the researcher’s accessibility level by 6%; 
 Societal impact and e-visibility of researcher increased and is evident in the one article available with 
attention data on Altmetric.com in 2016. 
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D.13: Bibliometric and e-visibility observations for researcher 45  
(Source: Author’s own) 
Researcher 45 
Age Research level
41 years and older Established researcher 
Bibliometric observations  Results
Publication citation ratio, 
average citation increase and h-
index increase i.e. citation count 
performance of the individual 
over the 2-year period 
December 2014 and December 
2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
0% 0% 0% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
0%  100% 500% 
E-visibility observation Results 
Online presence  Online presence = 56% with 12% increase between 2014 and 2016 
Discoverability  Discoverability = 88% with 50% increase between 2014 and 2016 
Accessibility  Accessibility = 15% with 9% increase between 2014 and 2016 
Observations (details and explanation) 
 Medium level of online presence across various Internet websites and social media tools; 
 Low level of discoverability in 2014 with researcher having low representation on the traditional research 
profiles ResearcherID, ORCID, and social networking tools. The researcher created research e-profiles 
on ORCID and ResearcherID and increased researcher discoverability by 50%; 
 Low of accessibility with effort made to linking and uploading research output to Google Scholar and 
ResearchGate helped to increase the researcher’s accessibility by 9%. 
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D.14: Bibliometric and e-visibility observations for researcher 46  
(Source: Author’s own) 
Researcher 46 
Age  Research level
41 years and older Established researcher 
Bibliometric observations  Results
Publication citation ratio, 
average citation increase and h-
index increase i.e. citation count 
performance of the individual 
over the 2-year period 
December 2014 and December 
2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
2417% 885% 200% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
100% 71% 0% 
E-visibility observation Results 
Online presence  Online presence = 56% with 8% increase between 2014 and 2016 
Discoverability  Discoverability = 100% with 62% increase between 2014 and 2016 
Accessibility  Accessibility = 29% with 11% increase between 2014 and 2016 
Observations (details and explanation) 
 Medium level of online presence across various Internet websites and social media tools; 
 Low level of discoverability in 2014 and continued to increase discoverability to 100% by 62% across the 
eight selected research e-profiles. The researcher created new traditional research profiles on ORCID, 
new professional e-profile on LinkedIn, and a social research e-profile on Mendeley; 
 Medium level of accessibility, with effort made to linking and uploading research output to UnisaIR, 
ORCID and ResearchGate helped to increase the researcher’s accessibility level by 11%; 
 Societal impact and e-visibility of researcher increased and is evident in the four articles available with 
attention data on Altmetric.com in 2016. 
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D.15: Bibliometric and e-visibility observations for researcher 48  
(Source: Author’s own) 
Researcher 48 
Age Research level
41 years and older Established researcher 
Bibliometric observations  Results
Publication citation ratio, 
average citation increase and h-
index increase i.e. citation count 
performance of the individual 
over the 2-year period 
December 2014 and December 
2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
1000% 967% 843% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
200% 50% 200% 
E-visibility observation Results 
Online presence  Online presence = 72% with 12% increase between 2014 and 2016 
Discoverability  Discoverability = 100% with 37% increase between 2014 and 2016 
Accessibility  Accessibility = 31% with 2% increase between 2014 and 2016 
Observations (details and explanation) 
 Medium level of online presence across various Internet websites and social media tools;  
 Low level of discoverability in 2014 and continued to increase discoverability to 100% by 37% across the 
eight selected research e-profiles. The researcher created new traditional research e-profiles on 
ResearcherID, ORCID, new social research e-profile on Academia.edu; 
 Medium level of accessibility, with effort made to linking and uploading research output to UnisaIR, ORCID 
and Academia.edu which helped to increase the researcher’s accessibility level by 20%; 
 Societal impact and e-visibility of researcher increased and is evident in the one article available with 
attention data on Altmetric.com in 2016. 
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D.16: Bibliometric and e-visibility observations for researcher 55  
(Source: Author’s own) 
Researcher 55 
Age Research level
40 years and younger Established researcher 
Bibliometric observations  Results
Publication citation ratio, 
average citation increase and h-
index increase i.e. citation count 
performance of the individual 
over the 2-year period 
December 2014 and December 
2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
100% 1250% 733% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
100% 300% 150% 
E-visibility observation Results 
Online presence  Online presence = 64% with 20% increase between 2014 and 2016 
Discoverability  Discoverability = 100% with 37% increase between 2014 and 2016 
Accessibility  Accessibility = 27% with 14% increase between 2014 and 2016 
Observations (details and explanation) 
 Medium to high level of online presence across various Internet websites and social media tools. The 
researcher is active on Twitter with tweeting research output; 
 Medium level of discoverability in 2014 and continued to increase discoverability to 100% by 37% across 
the eight selected research e-profiles. The researcher created new traditional research e-profiles on 
ResearcherID, ORCID; new professional e-profile on LinkedIn and social research e-profile on 
Academia.edu; 
 Low to medium level of accessibility, with effort made to linking and uploading research output to ORCID, 
ResearchGate and tweeting research output via Twitter helped to increase the researcher’s accessibility 
level by 14%; 
 Societal impact and e-visibility of researcher increased and is evident in the one article available with 
attention data on Altmetric.com in 2016. 
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D.17: Bibliometric and e-visibility observations for researcher 56  
(Source: Author’s own) 
Researcher 56 
Age  Research level
40 years and younger Emerging researcher 
Bibliometric observations  Results
Publication citation ratio, average 
citation increase and h-index 
increase i.e. citation count 
performance of the individual 
over the 2-year period December 
2014 and December 2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
150% 350% 733% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
200% 100% 100% 
E-visibility observation Results 
Online presence  Online presence = 44% with 20% increase between 2014 and 2016 
Discoverability  Discoverability = 88% with 63% increase between 2014 and 2016 
Accessibility  Accessibility = 19% with 8% increase between 2014 and 2016 
Observations (details and explanation) 
 Medium to low level of online presence across various Internet websites and social media tools;  
 Low level of discoverability in 2014 and continued to increase discoverability to 88% by 63% across the eight 
selected research e-profiles. The researcher created new traditional research e-profiles on Google Scholar, 
new professional e-profile on LinkedIn;  
 Medium level of accessibility, with effort made to linking and uploading research output to Google Scholar 
and ResearchGate helped to increase the researcher’s accessibility level by 8%; 
 Societal impact and e-visibility of researcher increased and evident in the one article available with attention 
data on Altmetric.com in 2016. 
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D.18: Bibliometric and e-visibility observations for researcher 57  
(Source: Author’s own) 
Researcher 57 
Age Research level
41 years and older Established researcher 
Bibliometric observations  Results
Publication citation ratio, average 
citation increase and h-index 
increase i.e. citation count 
performance of the individual over 
the 2-year period December 2014 
and December 2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
633% 622% 516% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
33% 0% * 
E-visibility observation Results 
Online presence  Online presence = 68% with 12% increase between 2014 and 2016 
Discoverability  Discoverability = 50% with 0% increase between 2014 and 2016 
Accessibility  Accessibility = 21% with 2% increase between 2014 and 2016 
Observations (details and explanation) 
 Medium level of online presence across various Internet websites and social media tools; 
 Medium level of discoverability in 2014 and 2016 across the eight selected research e-profiles;  
 Medium level of accessibility, with effort made to linking and uploading research output to Google Scholar, 
ResearchGate and UnisaIR helped to increase the researcher’s accessibility level by 2%; 
 Societal impact and e-visibility of researcher increased and is evident in the one article available with 
attention data on Altmetric.com in 2016. 
*  No Google Scholar Profile with h-index 
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D.19: Bibliometric and e-visibility observations for researcher 60  
(Source: Author’s own) 
Researcher 60 
Age Research level
41 years and older Established researcher 
Bibliometric observations  Results
Publication citation ratio, average 
citation increase and h-index 
increase i.e. citation count 
performance of the individual over 
the 2-year period December 2014 
and December 2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
869% 876% 630% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
0% 0% 0% 
E-visibility observation Results 
Online presence  Online presence = 64% with 12% increase between 2014 and 2016 
Discoverability  Discoverability = 50% with 12% increase between 2014 and 2016 
Accessibility  Accessibility = 32% with 17% increase between 2014 and 2016 
Observations (details and explanation) 
 Medium to high level of online presence across various Internet websites and social media tools;  
 Low to medium level of discoverability in 2014 and continued to increase discoverability to 50% by 12% 
across the eight selected research e-profiles. The researcher created new traditional research e-profiles on 
Google Scholar, ResearcherID and ORCID, new professional e-profile on LinkedIn and new social research 
profile on Academia.edu; 
 Medium level of accessibility, with effort made to linking and uploading research output to Google Scholar, 
ORCID and ResearchGate helped to increase the researcher’s accessibility level by 17%; 
 Societal impact and e-visibility of researcher increased and is evident in the one article available with 
attention data on Altmetric.com in 2016. 
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D.20: Bibliometric and e-visibility observations for researcher 61  
(Source: Author’s own) 
Researcher 61 
Age Research level
Under 41 years Emerging researcher 
Bibliometric observations  Results
Publication citation ratio, average 
citation increase and h-index 
increase i.e. citation count 
performance of the individual over 
the 2-year period December 2014 
and December 2016 
% Increase in average citations 
Web of Science Scopus Google Scholar
893% 297% 368% 
% Increase in h-index 
Web of Science Scopus Google Scholar 
25% 20% * 
E-visibility observation Results 
Online presence  Online presence = 68% with 8% increase between 2014 and 2016 
Discoverability  Discoverability = 88% with 38% increase between 2014 and 2016 
Accessibility  Accessibility = 21% with 7% increase between 2014 and 2016 
Observations (details and explanation) 
 Medium to high level of online presence across various Internet websites and social media tools. The 
researcher is active on YouTube uploading research videos; 
 Medium level of discoverability in 2014 and continued to increase discoverability to 88% by 38% across the 
eight selected research e-profiles. The researcher created new traditional research e-profiles on Google 
Scholar and ResearcherID, and new social research profile on Academia.edu.  
 Medium level of accessibility, with effort made to linking and uploading research output to Google Scholar, 
ResearchGate and UnisaIR helped to increase the researcher’s accessibility level by 7%. 
*  No Google Scholar Profile with h-index 
